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Item 14. Continued.

CHANGES TO THE SPECIFICATIONS.

1) Replacement Sections - Replace the following sections with the accompanying new sections of the same

number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0001 TO SOLICITATION NO. DACA63-
01-B-0003."

SECTION 01420
SECTION 02300
SECTION 02316
SECTION 02556
SECTION 02721
SECTION 02722
SECTION 02731
SECTION 02741
SECTION 02753
SECTION 02770
SECTION 03405
SECTION 05325
SECTION 05650
SECTION 09915
SECTION 14601

BASIC POLLUTION PREVENTION PLAN FOR RAILHEAD, PHASE lll, FORT HOOD, TEXAS
EARTHWORK

EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS
ASPHALTIC BITUMINOUS HEAVY-DUTY PAVEMENT (CENTRAL-PLANT HOT MIX)
SUBBASE COURSES

AGGREGATE BASE COURSE

AGGREGATE SURFACE COURSE

BITUMINOUS PAVING FOR ROADS, STREETS AND OPEN STORAGE AREAS
CONCRETE PAVEMENT FOR HEAVY-DUTY PAVEMENTS

CONCRETE SIDEWALKS AND CURBS AND GUTTERS

PRESTRESSED CONCRETE BRIDGE GIRDERS - RAILROAD BRIDGE
HANDRAILS - RAILROAD BRIDGE

RAILROADS

COLOR SCHEDULE

CRANE, GANTRY, TOP RUNNING, 4-TON MAXIMUM CAPACITY

CHANGES TO THE DRAWINGS.

C510_1.cal Seq 238A C5-10

1)
“AM #0001".

New Drawings.- Add the following new drawings listed below to the solicitation, each bearing the notation

DRRF FACILITY - OVERALL PLAN - SANITARY SEWER (Base Bid)

C511 1.cal Seq238B C5-11

DRRF FACILITY - SANITARY SEWER PLAN & PROFILE 1

C512 1.cal Seq238C C5-12

DRRF FACILITY - SANITARY SEWER PLAN & PROFILE 2

C513 1.cal Seq 238D C5-13

DRRF FACILITY - SANITARY SEWER PLAN & PROFILE 3

C514 1.cal Seq 238E C5-14

DRRF FACILITY - SANITARY SEWER PLAN & PROFILE 4

E1001 1.cal Seq 304

E10.01 LIGHTNING PROTECTION PLAN, NORTH

E1002 1.cal Seq 305

E10.02 LIGHTNING PROTECTION PLAN, SOUTH

E1003_1.cal Seqg 306

E10.03 LIGHTNING PROTECTION, POLE DETAILS |

E1004 1.cal Seq 307

E10.04 LIGHTNING PROTECTION, POLE DETAILS Il

2) Replacement Drawings.- Replace the drawings listed below with the attached new drawings of the same

number, bearing the notation "AM #0001":

C49 l1.cal Seg49 C49 TYPICAL PAVING SECTIONS 1

EO2 l.cal Seq 130 E2 EXTERIOR ELECTRICAL LEGEND & SCHEDULES
EO4 1.cal Seq132 E4 EXTERIOR ELECTRICAL PLAN, AREA "2"

EO7 l.cal Seq135 E7 EXTERIOR ELECTRICAL PLAN, AREA "5"

EO8 l.cal Seq 136 E8 EXTERIOR ELECTRICAL PLAN, AREA "6"

EO9 l.cal Seq 137 E9 EXTERIOR ELECTRICAL PLAN, AREA "7"

E10 l.cal Seq138 E10 EXTERIOR ELECTRICAL PLAN, AREA "8"

E11 l.cal Seq 139 E11 EXTERIOR ELECTRICAL PLAN, AREA "9"
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E17 1.cal

Seq 145

El7 EXTERIOR ELECTRICAL DETAILS, SHEET IV

E21 1.cal

Seq 149

E21

POLE DETAILS, SHEET Il

E25 1.cal

Seq 153

E25

EXTERIOR ELECTRICAL ONE-LINE DIAGRAM

E29 1.cal

Seq 157

E29

BID OPTION #6 - RELOCATE SCALE HOUSE

E32 1.cal

Seq 160

E32

BID OPTION #9 - POV PARKING NEAR DRRF

G-4 1.cal

Seqg00 G4

INDEX VOLUME TWO

M203 1.cal

Seq 185

M2.03

HVAC PLAN

M210 1.cal

Seq 192

M2.10

PLUMBING DETAILS

E204 1.cal

Seq 198

E2.04

POWER & FIRE ALARM RISERS AND POWER PANEL SCHEDULES

C501 1.cal

Seq 230

C5-01

DRRF FACILITY - LAYOUT AND GRADING PLAN

C502 1.cal

Seq 231

C5-02

DRRFE FACILITY - UTILITY PLAN 1

C508 1.cal

Seq 237

C5-08

DRRFE FACILITY - UTILITY DETAILS 2

M502 1.cal

Seq 259

M5.02

MECHANICAL SCHEDULES

E502 1.cal

Seq 266

E5.02

ELECTRICAL EXTERIOR SITE PLAN, SHEET |l

E503 1.cal

Seq 267

E5.03

ELECTRICAL EXTERIOR SITE PLAN, SHEET Ill

E505 1.cal

Seq 269

E5.05

INTERIOR LEGEND, INTERIOR DETAILS, & ROOM SCHEDULE

E509 1.cal

Seq 273

E5.09

POWER AND FIRE ALARM RISERS, DIAGRAMS, & PANEL SCHEDULES

E801 1.cal

Seq 300

E8.01

BID OPTION #3 - LUMBER YARD EXTERIOR ELECTRICAL PLAN

E802 1.cal

Seq 301

E8.02

BID OPTION #3 - LUMBER YARD POLE DETAILS & DIAGRAM

E803 1.cal

Seq 302

E8.03

BID OPTION #3 - INTERIOR LEGEND, PLANS, & DIAGRAM

S901 1.cal

Seq 303

S9.01

FOUNDATION & SECTIONS

3) Deleted Drawings.- Delete the following drawings from the solicitation.

C503_1.cal Seq232 C5-03 DRRF FACILITY - UTILITY PLAN 2

C504_1.cal Seq233 C5-04 DRRF FACILITY - UTILITY PLAN 3

C509 1.cal Seq238 C5-09 DRRF FACILITY - LIFT STATION DETAILS

Am#l

END OF AMENDMENT
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ACCOMPANY! NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63-01-B-0003
SECTION 01420

BASIC POLLUTION PREVENTION PLAN
FOR
RAILHEAD, PHASE 111
PN 20276
FORT HOOD, TEXAS
Amendment No.1

1.0 SUMMARY
1.1 PROJECT DESCRIPTION

This project is designed to support the Army’ s mobilization and deployment mission by constructing arail
loading facility augmenting the existing railhead in the main cantonment area at Fort Hood, Texas. This action
is accomplished through two phases of construction. The Phase | construction was awarded in FY 1999. The
Phase I 11 construction is anticipated to be awarded in June, 2001.

There are two site locationsinvolved in Phase 111 construction. A major part of the support facilitiesto be
constructed in Phase 111 are east of the railhead facility (or railroad loading yard in Phasel). ItincludesaWye
Track (approximately 1,300 meters) and a Connector Track and bridge (approximately 3,575 meters). Thisrail
system in Phase |11 construction will connect the railroad loading facility to the existing Burlington Northern
& SantaFerail system. Other featuresto enhance therail loading function includes construction of a
Container Loading and Storage area, a Control Tower, an Engine Maintenance Facility, a Division Readiness
Reaction Field (DRRF) Administration Facility, Vehicle Wash Facility, Scale House (for Vehicle Scales
installed in Phase 1), and a Vehicle Staging Area.

The Division Readiness Reaction Field (DRRF) administration facility shall be located northeast of the railroad
loading yard.

The utilities required for support of these facilities shall include electric, water, sewer, and gas services. The
distribution piping for utilities are installed as a part of Phase | construction. Phase |11 work requires
connecting new buildingsto thein-place utilities. The storm drainage featuresin the project include pipe
culverts and concrete headwalls, curb inlets, low point surface inlets, manhole, interceptor trench and ditches.
Security and safety features shall include railroad lighting and signals. Other support features are paved
hardstand and parking areas, sidewalks, curbs and gutters.

The Phase |11 construction includes approximately 17 hectares and all of which shall be disturbed at onetime
or another due to construction operations. Phase |11 construction includes:

Engineering Maintenance Facility — 0.4 hectares

Vehicle Wash Facility — 0.16 hectares

Vehicle Staging Area and Scale House for Vehicles— 0.20 hectares
Container Storage and Loading Area— 1.53 hectares

Control Tower — 0.003 hectares

DRRF Facility — 0.12 hectares

Wye Track — 2.48 hectares

Connector Track — 12.15 hectares
01420-1



ACCOMPANY! NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63-01-B-0003
1.2. STANDARD INDUSTRIAL CLASSIFICATION (SIC) CODES

The construction activities associated with this project have the following SIC codesin accordance with the
Standard Industrial Classification Manual published by the Office of Management and Budget (OMB):

a. 1629- Heavy Construction, Not Elsewhere Classified (i.e. athletic fields, bridle paths, canal construction,
clearing and grubbing, cofferdams, dikes, boat docks, drainage projects, flood control projects, levees, pond
construction, railroads, reservoirs, sewage treatment plants, water treatment plants)

b. 1541 - General Contractors— Industrial Buildings and Warehouses
c. 1771- Concrete Work (includes asphalt, i.e. access drives and parking lots, culvert construction)
d. 9711- National Security (ageneral category for military facilities)

1.3LOCATION

This project shall be constructed at two different locations. One location isin proximity to the railhead facility
in Coryell County. Thislocation includes V ehicle Wash Facility, Scale House, Vehicle Staging Area,
Container Loading and Storage area, Control Tower, and Engine Maintenance Facility. Thisareais north of
Hwy 190 approximately 4 miles east of CopperasCove at the extreme west of Fort Hood. The latitude and
longitude of thefirst siteis31° 07' [Am # 1] 57" northand 97° [Am #1] __ 52" 31" west respectively, andis
bordered by L ogistics Avenue to the east, Tank Destroyer Road to the north, and the railroad tracks to the
south.

The other location is the Division Readiness Reaction Field (DRRF) Administration Facility. It islocated on
North Avenue on the main base four miles northeast of thefirst site at latitude 31° 09’ north and longitude 97°
46" west. Thefacility islocated approximately 525 meters west of the intersection of North Avenue and 53
Street.

14 RECEIVING WATERS

The proposed sites for Phase 111 construction are generally unimproved areas and are located on the Brazos
River watershed. All storm water received on the construction siteswill collect into tributaries draining into
Clear Creek that ultimately flows into Cowhouse Creek. Cowhouse Creek isamain tributary flowing into

Belton Lake. The Belton Lake was constructed on the Leon River that ultimately flowsinto the Brazos River.

20 SI'TE DESCRIPTION
2.1 EXISTING CONDITIONS

The proposed site for construction of the railroad loading yard support facilitiesis located in the extreme west
Fort Hood and isin an unimproved area consisting of brushy vegetation. The area slopes generally towards
the south and east at arate of 3.5 percent. Runoff sheet flowsinto small draws that make up the headwaters of
Clear Creek. The normal annual precipitation for the areais 780 mm. The runoff coefficient for the areais0.3.
Thisisbased on an unimproved areathat consists of ablack or loessial soil with aslope ranging from 3
percent to 5 percent. The velocity of storm water across the site is approximately 0.4 meters/second.

2.2 FUTURE CONDITIONS

The areas around the support facilities shall be graded away from the building at a minimum slope of 5 percent
(5) for thefirst 3 meters. The maximum fill slopes shall be roughly 33 % and the maximum cut slopes shall be
roughly 50 %. The Container Loading and Storage areas shall have a cross slope of roughly 1 % to the
south. Upon completion of the project, storm water shall be directed by means of low point surface inlets and

01420-2



ACCOMPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003
subsurface drains into drainage swales via culverts that ultimately lead into the Clear Creek. Other drainage
features shall include interceptor trenches, interceptor ditches along the railroad tracks to divert drainage from
the steep cut slopes, and pipe culverts with concrete headwalls at natural drainage crossings. Runoff from
building sites shall sheet flow to existing ditches or new culvertsthat ultimately lead into the Clear Creek.
Although the final graded slopeislessthan the original slopes, the hardstand areas shall increase the runoff
coefficient to 0.75.

é.3 CONSTRUCTION PHASING

The Phase |11 construction activities are expected to begin in August 2001. The anticipated length of this
contract is 12 months.

Sincethere are bid optionsin this contract, the Contractor’ s Detailed SWPPP shall reference the bid
document to update the executed base bid and optional work and subsequent construction phasing activities.
The following major construction activities are anticipated for this project:

A. Mobilization of Contractor and establishing stormwater pollution prevention control structures.

B. Clearing and Grubbing— The limit of clearing and grubbing will be the same as the approximate limit of
grading shown on the civil drawings.

C. Construction Phasing— The Contractor shall determine the Base Bid and Bid options for Phase 11
construction and discussed phasing regquirements as deemed necessary to execute work in this
paragraph.

D. Grading and Drainage — Runoff from all areas shall sheet flow to existing ditches or new culverts.
Storm culverts shall establish along the new tracks at creek crossings. Surface inlets shall be constructed
to divert runoff to subsurface drainage and then to culverts and existing ditches. Cut and fill slopes shall
be 1V: 3H throughout the project.

E. Site Stahilization — All disturbed sites shall be stabilized temporarily and permanently in accordance
with paragraph 3.0, EROSION AND SEDIMENT CONTROLS.

F. Removal of storm water control structures shall require approval of Contracting Officer Representative.

24 OIL DATA

Thefollowing soil information is from the Soil Survey of Coryell County, Texas, issued May 1985 by the
United States Department of Agriculture, Soil Conservation Service. Thisisin cooperation with the Texas
Agricultural Experimental Station and the United States Department of the Army, Fort Hood, Texas. The siteis
located on soils mapped as Nuff-Cho association. The predominate soils on this site are characterized as
nearly level to sloping; very shallow to moderately deep; dark clay, sandy, gravelly soils over limestone.
Permeability is moderate to moderately slow, in the upper layers; however, it isslow in the caliche layers.
Water capacity tends to range from low to high, depending on the incidence of rock. Runoff is medium and
the hazard of erosion is moderate. Shrink-swell potential ranges from low to moderate. Soil reaction tends to
be moderately alkaline (pH = 7.9 — 8.4) and the root zone tends to be relatively shallow and rocky, which can
hinder the establishment of grasses. Unified classification of the surface layer is CL and CH, and the subsoil
isCL, CH, SM-SC, SC, GC, and GM -GC.

25 DRAWINGS
The attached drawings to the basic SWPPP provide details for the layout and construction of storm water

control structures required to alleviate erosion potential during the construction phase of this project. The
SWPPP drawings are listed at the end of this section.
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ACCOMPANY! NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63-01-B-0003
3.0 EROSION AND SEDIMENT CONTROLS

3.1 TEMPORARY STABILIZATION

During periods when establishment of turf is not contractually approved, all unpaved, graded, and disturbed
portions of the site where construction activity temporarily ceases for at least 21 days will be stabilized with a
hay mulch no later than 14 days from the last construction activity in that area. Before mulching, 340
kilograms of a 15-5-10 fertilizer shall be applied to each hectare to be stabilized. After fertilizing and tilling,
each area shall be mulched with hay at the rate of 3.18 metric tons per hectare. The hay mulchisto be
anchored into place by amulch-anchoring machine equivalent to adisk harrow with cupped disks removed
and replaced with straight rolling coulters spaced not more than 250 mm apart. Tillage shall be 100 mm.

3.2 PERMANENT STABILIZATION

During periods when establishment of turf is contractually approved, disturbed portions of the site where
construction activities permanently cease will be stabilized within 14 days after the last construction activity.
Grass seed will be applied according to Section 02933 — SEEDING MIXTURE. Maintenance will consist of
watering, refertilizing, mowing, and repair of erosion damage.

3.3 TEMPORARY SEDIMENT BASINS

Subsurface drainage features are required for this project and shall be implemented early during construction
to keep the areawell drained. The majority of the disturbed areainvolved in this project shall be for the
railroad yard. It is economically more feasible to protect the subsurface drainage by use of surfaceinlet
protection and prevent silt from entering the drainage system than to dedicate additional acreage for the use
of asediment basin. Construction right of way is necessarily limited due to the presence of existing railroad
track owned by private companies. Sediment basins are not recommended for use in these areas because
there is not adequate space for construction. Other structural controls such as ditch checks and sediment
traps will be utilized to manage storm water during construction of the railroad tracks.

34 STRUCTURAL CONTROLS

The Contractor shall use silt fences, check dams, and other appropriate type of structural controls necessary
to prevent soil erosion at the construction site. In general, storm controls shall be used along the perimeter of
grading, at each new and existing storm inlets and culverts and the drainage swales. Erosion and sediment
control details are depicted on Sheet H23 of the contract plans and specifications.

341SLT FENCE

Silt fences shall consist of geotextile fabric supported by poultry netting or other backing stretched between
either wooden or metal posts with the lower edge of the fabric securely embedded in the soil. The fenceis
typically located downstream of disturbed areas to intercept runoff from sheet flow. A silt fence provides
both filtration and time for sedimentation to reduce sediment and it reduces the velocity of the runoff. A
properly designed silt fence is economical sinceit can be relocated during construction and reused.

Silt fences are normally used as perimeter controls located downstream of disturbed areas. Itisonly feasible
for non-concentrated, sheet flow conditions.

Silt fences are used as perimeter control devices for both site developments and linear type projects. They are
most effective with coarse to silty soil types. Due to the potential of clogging, silt fence shall not be used with
clay soil types.

34.2 CHECK DAM

Check dams are small barriers consisting of straw bales, rock, or earth berms placed across a drainage swale or
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ACCOMPANYI NG AMENDMENT NO. 0001 TO SOLI CI TATI ON NO. DACA63- 01- B- 0003
ditch. They reduce the velocity of small concentrated flows, provide alimited barrier for sediment and help
disperse concentrated flows, reducing potential erosion.

Check dams are used for long drainage swales or ditches where permanent vegetation is not established and
erosive conditions are present. They aretypically used in conjunction with other techniques such asinlet
protection, riprap or other sediment reduction techniques. Check dams provide limited treatment. They are
more useful in reducing flow to acceptable levels for other techniques.

Check dams are typically used early in construction in swalesfor long linear project such asrailroad tracks.
They can a so be used in short swales with a steep slope to reduce unacceptabl e vel ocities. Check dams
should be placed at a distance and height to allow small poolsto form between each one. Typically, dam
height should be between 0.5 to 1.0 meter. Dams should be spaced such that the tip of the downstream dam
should be at the same elevation as the toe of the upstream dam.

34.3 DIVERSION DIKE

A diversion dike is acompacted soil mound that redirects runoff to adesired location. The dikeistypically
stabilized with natural grassfor low velocities or with stone or erosion control mates for higher velocities.

Thediversion dikeis normally used to intercept off site flow upstream of the construction area and direct the
flow around the disturbed soils. It can also be used downstream of the construction areato direct flow into a
sediment reduction device such as a protected inlet or a stone outlet sediment trap. The diversion dike
serves the same purpose and, based on the topography of the site, it is used in combination with an
interceptor swale. The maximum contributing drainage area should be 4 hectares or |ess depending on site
conditions.

3.4.4 PIPE SLOPE DRAIN

A pipe slopedrainisatemporary pipeline typically using flexible pipe that conveys runoff down
unprotected slopes. The drain is anchored on the upstream end with some form of headwall to limit erosion
and secure the pipe.

A pipe slopedrain is used on site with along, steep slope areathat is subject to erosion from overland flow.
It isnormally used in combination with interceptor swales or diversion dikes to direct the flow into the pipe
area

Sites such as thisrailhead project that have numerous unprotected slopes from cut areas, pipe slope drains
shall be provided. Some provisions shall have to be made to direct the flow into the pipe drain, normally by
grading upstream. The pipe slope drains for this project shall require a stabilized outlet. Velocity dissipaters,
aswell as stone or concrete riprap, are typically required to reduce the velocity and spread the flow.

3.4.5STONE OUTLET SEDIMENT TRAP

A stone outlet sediment trap isasmall ponding areaformed by placing a stone embankment or gabion core
with an integral stone filter outlet across a drainage swale for detaining sediment-laden runoff generated by
construction activities. The sediment trap detains runoff long enough to allow most of the suspended
sediment to settle while still allowing for diffused flow of runoff.

A sediment trap is required in this project immediately upstream of storm water culverts and where flows are
concentrated in adrainage swale or channel. The sediment traps are designed to reduce velocity and allow
for settling of sediment while allowing the area behind the trap to de-water. Sediment traps shall be used
instead of sediment basins for this project. The use of arock or gabion core as opposed to a compacted
earth core shall provide additional filtration and shall aid in dewatering the area further.

3.4.6 SURFACE OR CURB INLET PROTECTION
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ACCOMPANY! NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63-01-B-0003

Inlet protection consists of avariety of methods of intercepting sediment at |low point inlets using stone,
filter fabric and other materials. This material isnormally located at the inlet, providing either detention or
filtration to reduce sediment and floatable materialsin storm water.

Inlet protection is only viable at low point inlets. Inlets that are on a slope cannot be effectively protected
because storm water shall bypass the inlet and continue downstream. No inlets constructed on slopes are
anticipated for this project and all inlets shall be low point inlets. Inspections shall be made on aweekly
basis, especially after large storm events. When silt fenceis used and the fabric becomes clogged, it shall be
cleaned or if necessary, replaced. In addition, sediment shall be removed when it reaches approximately one-
half the height of the fence. If asump is used, sediment shall be removed when the volume of the basinis
reduced by 50 %. For systems using stone filters, when the stone filter becomes clogged with sediment, the
stones shall be pulled away from theinlet and cleaned or replaced. Since cleaning of gravel at a construction
siteisdifficult, an alternative approach shall be used the clogged stone asfill material and put new stone
around theinlet.

Curb inlet locations are not shown on the Erosion and Sediment Control Plan. The Contractor shall use
these storm control structures at new or existing curb inlets during construction of facilities

3.4.7 STABILIZED CONSTRUCTION ENTRANCE

A stabilized construction entrance consists of apad consisting of gravel, crushed stone, recycled concrete
or other rock like material ontop of geotextile filter cloth to facilitate the wash down and removal of sediment
and other debris from construction equipment prior to exiting the construction site.

Stabilized construction entrances are used primarily for sitesin which significant truck traffic occurson a
daily basis. It reduces the need to remove sediment from streets. Stabilized construction entrances are to be
constructed such that drainage across the entrance is directed to a controlled, stabilized outlet on site with
provisions for storage proper filtration and removal of wash water. The entrance shall be properly grades so
that storm water is not allowed to leave the site and enter roadways. The minimum width of the entrance
shall be 4.5 meters, but in no case shall the width be less than that of the entryway to be used. Finaly, the
minimum depth of entrance shall be 205 mm.

4.0 STORM WATER MANAGEMENT CONTROLS.

During construction of the project, the duration and quantity of storm water runoff is anticipated to decrease
duetoinitial ground conditions at the site. The existing site has a runoff coefficient of 0.3 percent and a steep
slope ranging from 2.2 percent to 3.4 percent. After completion of the project, runoff shall increase because of
the new parking areas and hardstand. The runoff coefficient shall increaseto 0.75 for the area and the graded
shall have amore gradual slope. The railroad track shall be constructed in a cut section. The maximum fill
slopesisroughly 33 % and the maximum cut slopesisroughly 50 %. The cut slopes along the railroad track
shall be established by turfing and storm water falling on these slopes shall be directed into interceptor
trenches and ditches draining into the headwaters of Clear creek.

Thefollowing storm water management controls shall be included as permanent features upon compl etion of
this project. All features were designed considering the 10-year storm frequency for Coryell County and use
of the rational method.

4.1 STORM DRAINAGE SYSTEM

The surface inlets shall be constructed to drain the area between the two railroad yards. Theinlets are

designed as low point inlets and shall be located between the track sections as indicated on the drawings.
The surface inlets shall be constructed of concrete and have an opening of 510 mm to capture storm water
drainage. Theinlets shall have a standard metal grate to catch trash, vegetation, and rubbish. Storm water
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ACCOMPANYI NG AMENDMENT NO. 0001 TO SCLI CI TATI ON NO. DACA63- 01- B- 0003
shall be collected in 600-mm pipes and taken to drainage swales around the railroad yards. The surface inlets
are designed to withstand normal traffic loading.

In the hardstand arealocated near the railroad-loading yard in Phase | construction, storm water drains
towards the east end of the area and is directed to drop chutes by the use of curb and gutter. The drop chutes
are designed to dissipate outfall velocity before rel easing the water off the site.

4.2 DRAINAGE SWALESAND DITCHES

Drainage swales and ditches shall be utilized as a permanent feature to control storm water for this project.
These ditches are designed for aten (10) year storm event. Along the railroad track, The interceptor trenches
and ditches shall have 1V:3H side slopes constructed. The side slopes and bottom of the swales shall be
established by turfing.

4.3 DRAINAGE CULVERTS

There are pipe culverts to be constructed along the railroad track to the south of the railroad yards. These
culverts shall range from 300 mm to 1500 mm in diameter. The culverts shall be either single or multiple pipe
culverts.

The culverts are located on mild slopes and the hydraulic control shall be at the culvert outlet. An entrance
loss coefficient for a concrete square edge headwall is assumed to be 0.5. In addition, calculations were
modified for several of the culvertsthat are considered long spans culverts. The length of the culvertsis due
to the culverts crossing underneath the railroad tracks. Outlet velocities were designed to range from 1.5 to
2.1 meters/second. Concrete headwalls shall be utilized on both the upstream and downstream sides of the
culvert.

5.0 BEST MANAGEMENT PRACTICE DURING CONSTRUCTION

The construction Contractor or its subcontractors shall be responsible for minimizing erosion and controlling
sediment in storm runoff. Contractor shall address Best Management Practices (BMPS) to prevent storm
water pollution.

5.1WASTE MATERIALS.

Solid waste materials (trash and construction debris) shall be placed in appropriate waste containers and
covered. Waste containers shall be emptied regularly; they shall not be allowed to overflow. The disposal
area of excavated materials from project construction shall not be utilized for waste disposal. Routine janitorial
service shall be provided for all construction buildings and surrounding grounds. No construction waste
materials, including concrete, shall be buried or otherwise disposed on-site. All site personnel shall be briefed
on the correct procedures for solid waste disposal.

52HAZARDOUSWASTE.

All hazardous waste shall be handled, stored, and disposed in accordance with all Federal, State, and local
regulations and before all other construction activities. Chemical waste shall be stored in clearly |abeled,
corrosion-resistant containers, and stored in designated areas before removal from the site. Materials more
than job requirements shall not be stored on-site. All site personnel shall be briefed on the correct procedures
for hazardous waste disposal.

53 SANITARY WASTE.

On-site sanitary facilities shall be established. Facility location, design, maintenance, and waste collection
practices shall be in accordance with local regulations.
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54 OFF-STE VEHICLE TRACKING

Every effort shall be made to keep vehicles from tracking soils from the construction site, access points,
material borrow, and disposal areas. The Contractor shall identify stabilized construction entrancesto each
construction site, on-site and off-site borrow and disposal areas, and the types of control structures on the
SWPPP drawings. The contractor shall have adetail or specified material of construction for the Contractor’s
staging and temporary parking area on the SWPPP. Dust generation shall be controlled by sprinkling,
chemical treatment, light bituminous treatment, or similar methods. Materials hauled from the construction site
in open-bed vehicles shall be covered or otherwise stabilized to avoid their loss during transport.

5.5 CONSTRUCTION VEHICLE MAINTENANCE AND REPAIR.

Specific areas shall be designated for equipment maintenance and repair to minimize potential impact on storm
water runoff. All construction vehicles shall be regularly inspected for |eaks and receive regularly scheduled
mai ntenance to reduce the potential for leaks.

5.6 FERTILIZERS.

If fertilizers are used, they shall be applied in accordance with the specifications, i.e. in the stated amounts
and only when weather conditions are appropriate.

5.7 VEHICLE FUELING.

Vehiclefueling at project site shall be conducted in accordance with good safety practices to reduce the
potential for leaks and spills. Only properly constructed fuel containers shall be used on site and shall be
labeled and stored in accordance with applicable codes. Washing and curing waters shall be drained into a
retention basin constructed by the Contractor and are to be cleaned up by the Contractor to the satisfaction
of the Contracting Officer Representative after project completion.

6.0 TIMING OF CONTROLSAND ACTIVITIES.

Temporary and permanent stabilization shall be established in accordance with paragraph 3.0 EROSION AND
SEDIMENT CONTROLS. When construction temporarily ceases, erosion control shall be established in
accordance with paragraph 3.1, TEMPORARY STABILIZATION. The Contractor shall identify the detail
sequence and control activities of the construction process.

7.0 COMPLIANCE WITH FEDERAL, STATE AND LOCAL REGULATIONS

This project complieswith the National Environmental Policy Act of 1969. The preliminary assessment
screening was prepared for the Phase | work in August 1998. The Phase 11 is continuation of the unfinished
construction activitiesin Phase|. The proposed site was disturbed previously by construction of the existing
railroad system, construction work of the Directorate of Logistics, and military training activities. The
proposed action does not present a hazard to the environment. No known hazardous materials have been
stored in the surrounding area. No sign of site contamination was observed during visits conducted by the
representatives of the DPW - Environmental. The proposed site is not in athreatened and endangered habitat
area. [Am #1] . Additionally, review procedures for historic and archeol ogical sites have been
implemented for this project in accordance with 36 CFR 800. The review has established that there will be no
impact to archeological sites.

The Record of Environmental Consideration (REC) signed in August 1998 stated the proposed action is
quallfledfor Categoncal ExclusonA 7, Appendle AR 200 2 [Am #1] ]jlepm;ﬂ:’r_has.been_maaued_m
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In accordance with AR 200 — 1, all Department of Defense installations and their construction contractors are
required to comply with Federal environmental protection statutes, which include a provision to observe loca
environmental regulations. The Contractor shall comply with Texas Administrative Code (TAC), county, and

local applicable environmental regulations.

8.0 MAINTENANCE AND INSPECTION PROCEDURES

The Contractor's quality control organization shall inspect all pollution prevention measures at |east once
every seven (7) days and within twenty-four (24) hours following any storm producing 13 millimeters or more
of rainfall. The inspector shall thoroughly understand the requirements of the Contractor's SWPPP and shall
have a basic knowledge of the engineering principles for reducing runoff pollution.

Temporary grading shall be inspected for erosion and soil |oss from the site. Temporary erosion control
measures shall be inspected for bare spots and washouts. The inspector shall inspect discharge points for
signs of erosion or sediment. Locations where vehicles enter and leave the site shall be checked for signs of
off-site sediment tracking. These |ocations shall include erosion control at material borrow and disposal

areas. The Contractor shall review best Management Practices and pollution control maintenance procedures
for adequate erosion control during project execution. All deficiencies shall be noted in the inspection reports
and submitted to the Contracting Officer Representative after each inspection. Corrections to these problems
shall be implemented within seven (7) calendar days. The Contractor shall comply with the NPDES permit
requirements to prepare the INSPECTION and MAINTENANCE REPORT after each inspection event. These
reports shall be posted on the project bulletin board and kept in the project file on site. The SWPPP shall be
revised as necessary. After final stabilization has been achieved, the Contractor shall inspect the site once a
month until final inspection and project acceptance by the Contracting Officer Representative.

9.0 MATERIAL INVENTORY

If concrete, paints, sealant, petroleumbased products, cleaning solvents, fertilizers, tar, asphalt, and steel
reinforcing bars are present on site during construction, a copy with the list of materials and the respective
material safety data sheets (MSDS) shall be included with the Contractor's detailed SWPPP.

10.0 NON-STORM WATER DISCHARGES.

Non-storm water discharge shall not be allowed during construction of the project except for emergency fire-
fighting flows and other flows permitted in accordance with 63 FR 128, July 6, 1998 as referenced in paragraph,
COMPLIANCE WITH FEDERAL, STATE, AND LOCAL REGULATIONS. In addition, any spill of a
hazardous substance or oil more than reporting quantities shall be reported as required per 40 CFR 110.

11.0 CONTRACTOR COMPLIANCE.

The Contractor shall use this basic SWPPP to prepare a detailed SWPPP. This detailed SWPPP shall include
both the narrative and the revised drawings. The detailed SWPPP shall state the following as a minimum: (1)
the project start and completion dates, (2) base bid and bid options to be executed with the project, (3)
sequence of construction activities and pollution control measures, (4) discussion of the Best Management
Practices (BMP) and implementation of BMP during project execution, (5) identify the list of materials brought
on —siteincluding the MSDS, (6) runoff computation of each drainage area (see paragraph 4.1), (7) identify
the locations and types of storm control structures on the revised storm water control plans, including curb
inlets stabilized construction entrance, borrow and disposal sites.

Being responsible for the daily operations at the construction site, the Contractor shall submit the detailed
SWPPP (including the revised storm water control plans), and a Notice of Intent (NOI) for the storm water
discharges associated with Industrial Activity under NPDES General Permit to EPA Region 6 in Dallas, Texas.
The NOI (EPA Form 3510-6) shall be submitted no later than 48 hours before start of construction. A separate
NOI isrequired for each construction contract.
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The Contractor's detailed SWPPP (including the revised storm water control plans) and a copy of submitted
NOI shall be provided to the Contracting Officer before start of construction. A copy of the U.S. Army Corps
of Engineers NOI (obtained from the Contracting Officer), the Contractor's NOI, and a brief project description
shall be posted on the project bulletin board. The Contractor's detailed SWPPP shall be kept on-site at all
times. During construction, the Contractor shall perform work as required per paragraph, MAINTENANCE
AND INSPECTION PROCEDURES in this section.

No later than 10 working days after final stabilization, the Contractor shall submit the Notice of Termination

(NOT), EPA Form 3510— 7 to EPA. Two copies of the submitted NOT shall be provided to the contracting
Officer's project file. EPA Forms are available on web site at http://www.epa.gov/earth1r6/6en/w/forms.htm
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OWNER CERTIFICATION FOR
RAILHEAD FACILITY, PHASEIII
PN 20276
FORT HOOD, TEXAS

| certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gathered and
evaluated the information submitted. Based on my inquiry of the person or persons who managed the system, or
those persons directly responsible for gathering the information, the information submitted is to the best of my
knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for submitting
falseinformation, including the possibility of fine and imprisonment for knowing violations.

Michad J. Mocek, P.E.
Deputy Didrict Engineer

Date Certified:
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Attachments:

C1 Project Location Map 1

c2 Project Location Map 2

ShtH1 Container Loading and Storage Areas Erosion and Sediment Control Plan 1

Sht H2 Container Loading, Storage Areas, Control Tower, Engine Maint. Fac.
Erosion and Sediment Control Plan 2

Sht H3 Wye Track Erosion and Sediment Control Plan 3

Sht H4 Wye Track Erosion and Sediment Control Plan 4

Sht H5 Wye Track Erosion and Sediment Control Plan 5

Sht H6 Wye Track Erosion and Sediment Control Plan 6

Sht H7 Wye Track Erosion and Sediment Control Plan 7

Sht H8 Vehicle Staging Area and Scale House Erosion and Sediment Control Plan 8

Sht H9 V ehicle Wash Facility Erosion and Sediment Control Plan 9

Sht H10 Connector Track Sta. 0+00 to 0+75 Erosion and Sediment Control Plan 10

Sht H11 Connector Track Sta. 0+75 to 4+25 Erosion and Sediment Control Plan 11

Sht H12 Connector Track Sta. 4+25 to 7+25 Erosion and Sediment Control Plan 12

Sht H13 Connector Track Sta. 7+25 to 11+25 Erosion and Sediment Control Plan 13

Sht H14 Connector Track Sta. 11+25 to 14+75 Erosion and Sediment Control Plan 14

Sht H15 Connector Track Sta. 14+25 to 18+25 Erosion and Sediment Control Plan 15

Sht H16 Connector Track Sta. 18+25 to 21+25 Erosion and Sediment Control Plan 16

Sht H17 Connector Track Sta. 21+25 to 25+25 Erosion and Sediment Control Plan 17

Sht H18 Connector Track Sta. 25+25 to 28+25 Erosion and Sediment Control Plan 18

Sht H19 Connector Track Sta. 28+25 to 32+25 Erosion and Sediment Control Plan 19

Sht H20 Connector Track Sta. 32+25 to 35+75 Erosion and Sediment Control Plan 20

Sht H21 Connector Track Sta. 35+75 to End Erosion and Sediment Control Plan 21

Sht H22 DRRF Facility Erosion and Sediment Control Plan 22

Sht H23 Erosion and Sediment Control Structural Details
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SECTI ON 02300
EARTHWORK
12/ 97
Amendnent #0001
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils

ASTM D 1140 (1992) Amount of WMaterial in Soils Finer

than the No. 200 (75-m croneter) Sieve

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2487 (1993) dassification of Soils for
Engi neering Purposes (Unified Soi
O assification Systen)

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 2937 (1994) Density of Soil in Place by the
Drive-Cylinder Method

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils
1.2 DEFI NI TI ONS
1.2.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D

SECTI ON 02300 Page 1
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2487 as GW G, GM GP-GM GMW GV GC, GP-GC, G GC, SW SP, SM SC, CL, and CH
Satisfactory materials for grading shall be conprised of stones |ess than
200 mm, except for fill material for pavenments and railroads which shall

be conprised of stones less than 75 nm in any di nension.

1.2.2 Unsatisfactory Materials

Materials which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills; trash; refuse; backfills from previous construction; and
material classified as satisfactory which contains root and other organic
matter or frozen material. The Contracting Oficer shall be notified of
any contam nated nateri al s.

1.2.3 Cohesi onl ess and Cohesive Materials
Cohesionl ess materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, WMH and CH Materials classified as GMand SMwi |l be identified
as cohesionless only when the fines have a plasticity index of 0.. Testing
required for classifying materials shall be in accordance with ASTM D 4318,
ASTM C 136, ASTM D 422, and ASTM D 1140.
1.2.4 Degree of Conpaction
Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557, Method C
abbrevi ated as a percent of |aboratory maxi num density.
1.2.5 Topsoi |
Material suitable for topsoils obtained fromoffsite areas and excavati ons.
1.3 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:
SD-08 Statenents
Eart hwork; FIO
Procedure and | ocation for disposal of unused satisfactory material.
Bl asting plan when blasting is permtted. Proposed source of borrow
materi al .
SD- 09 Reports
Testing; GA

Wthin 24 hours of conclusion of physical tests, 3 copies of test results,
i ncluding calibration curves and results of calibration tests.

SD- 13 Certificates

Testing; GA
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Qualifications of the commercial testing |aboratory or Contractor's testing
facilities.

SD- 18 Records
Eart hwor k; GA.

Notification of encountering rock in the project. Advance notice on the
openi ng of excavation or borrow areas. Advance notice on shoul der
construction for rigid pavenents.

1.4 SUBSURFACE DATA

Subsurface soil boring | ogs are shown on the draw ngs. The subsoi

i nvestigation report may be examined at the Fort Worth District Ofice,
Corps of Engineers. These data represent the best subsurface infornmation
avai | abl e; however, variations may exist in the subsurface between boring
| ocati ons.

1.5 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the materials, and al
excavation will be designated as unclassified excavation

1.5.1 Commbn Excavati on

Conmon excavation shall include the satisfactory renoval and di sposal of
all materials not classified as rock excavation

1.6 BLASTI NG
Blasting will not be permtted.
1.7 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsatisfactory materials renoved from excavati ons shall be di sposed of in
desi gnat ed waste di sposal or spoil areas. Satisfactory material renoved
from excavati ons shall be used, insofar as practicable, in the construction
of fills, embankments, subgrades, shoul ders, bedding (as backfill), and for
simlar purposes. No satisfactory excavated material shall be wasted

wi t hout specific witten authorization. Satisfactory material authorized
to be wasted shall be di sposed of in designated areas approved for surplus
mat eri al storage or designated waste areas as directed. New y designated
wast e areas on CGovernnent-controlled [ and shall be cleared and grubbed

bef ore di sposal of waste material thereon. Coarse rock from excavations
shal | be stockpiled and used for constructing slopes or enmbanknents

adj acent to streans, or sides and bottoms of channels and for protecting
agai nst erosion. No excavated material shall be disposed of to obstruct
the flow of any stream endanger a partly finished structure, inpair the
efficiency or appearance of any structure, or be detrinmental to the

conpl eted work in any way.

PART 2  PRODUCTS (Not Appl i cabl e)
PART 3  EXECUTI ON

3.1 STRI PPI NG OF TOPSA L
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VWere indicated or directed, topsoil shall be stripped to a depth of 150
mllineters. Topsoi|l shall be spread on areas already graded and prepared
for topsoil, or transported and deposited in stockpiles convenient to areas
that are to receive application of the topsoil later, or at |ocations

i ndi cated or specified. Topsoil shall be kept separate from ot her
excavated materials, brush, litter, objectionable weeds, roots, stones
larger than 50 nm in diameter, and other materials that would interfere

wi th planting and nmai nt enance operations. Any surplus of topsoil from
excavations and grading shall be renoved fromthe site.

3.2 GENERAL EXCAVATI ON

The Contractor shall perform excavation of every type of materi al
encountered within the Iimts of the project to the lines, grades, and

el evations indicated and as specified. Gading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph

FINl SHENG Satisfactory excavated materials shall be transported to and
placed in fill or enmbankment within the limts of the work. Unsatisfactory
material s encountered within the linmts of the work shall be excavated

bel ow grade and replaced with satisfactory materials as directed. Paynent
therefore will be in confornmance with the "Changes" clause of the Contract
Cl auses. Surplus satisfactory excavated material not required for fill or
enbankment shall be di sposed of in areas approved for surplus nmateri al
storage or designated waste areas. Unsatisfactory excavated material shal
be di sposed of in designated waste or spoil areas. During construction
excavation and fill shall be perforned in a manner and sequence that will
provi de proper drainage at all tines. Material required for fill or
enbankment in excess of that produced by excavation within the grading
l[imts shall be excavated fromthe borrow areas indicated or from other
approved areas selected by the Contractor as specified.

3.2.1 Ditches, Gutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be acconpli shed
by cutting accurately to the cross sections, grades, and el evati ons shown.
Ditches and gutters shall not be excavated bel ow grades shown. Excessive
open ditch or gutter excavation shall be backfilled with satisfactory,

t horoughly conmpacted, material or with suitable stone or cobble to grades
shown. Material excavated shall be di sposed of as shown or as directed,
except that in no case shall material be deposited less than 1 meter from
the edge of a ditch. The Contractor shall naintain excavations free from
detrimental quantities of |eaves, brush, sticks, trash, and other debris
until final acceptance of the work.

3.2.2 Dr ai nage Structures

Excavati ons shall be nade to the lines, grades, and el evati ons shown, or as
directed. Trenches and foundation pits shall be of sufficient size to
permt the placement and renoval of forns for the full Iength and w dth of
structure footings and foundati ons as shown. Rock or other hard foundation
material shall be cleaned of | oose debris and cut to a firm |evel,

stepped, or serrated surface. Loose disintegrated rock and thin strata
shal | be renpved. When concrete or masonry is to be placed in an excavated
area, the bottom of the excavation shall not be disturbed. Excavation to
the final grade |level shall not be nade until just before the concrete or
masonry is to be placed.
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3.3 SELECTI ON OF BORROW MATERI AL

Borrow material shall be selected to nmeet the requirements and conditions
of the particular fill or enmbankment for which it is to be used. Borrow
materi al shall be obtained from approved sources, either private or within
the limts of the project site, selected by the Contractor. Unless

ot herwi se provided in the contract, the Contractor shall obtain fromthe
owners the right to procure material, pay royalties and ot her charges

i nvol ved, and bear the expense of devel oping the sources, including
rights-of-way for hauling. Borrow material from approved sources on
Government-controll ed | and may be obtai ned wi thout paynent of royalties.
Unl ess specifically provided, no borrow shall be obtained within the limts
of the project site without prior witten approval. Necessary clearing,
grubbi ng, and satisfactory drainage of borrow pits and the di sposal of
debris thereon shall be considered related operations to the borrow
excavati on.

3.4 OPENI NG AND DRAI NAGE COF EXCAVATI ON AND BORROW PI TS

Except as otherwi se permtted, borrow pits and other excavation areas shal
be excavated providi ng adequat e drai nage. Overburden and ot her spoi
material shall be transported to designated spoil areas or otherw se

di sposed of as directed. Borrow pits shall be neatly trimred and drained
after the excavation is conpleted. The Contractor shall ensure that
excavation of any area, operation of borrow pits, or dunping of spoi
material results in mninmumdetrinmental effects on natural environnental
condi tions.

3.5 BACKFI LL

Backfill adjacent to any and all types of structures shall be placed and
conpacted to at |east 90 percent |aboratory maxi mum density for cohesive
materials or 95 percent |aboratory maxi num density for cohesionl ess
materials to prevent wedgi ng action or eccentric |oading upon or agai nst
the structure. G ound surface on which backfill is to be placed shall be
prepared as specified in paragraph PREPARATI ON OF GROUND SURFACE FOR FILLS
OR EMBANKMENTS. Conpaction requirenents for backfill materials shall also
conformto the applicable portions of paragraphs PREPARATI ON OF GROUND
SURFACE FOR FI LLS OR EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATI ON
and Section 02630 STORM DRAI NAGE SYSTEM and Section 02316 EXCAVATI ON
TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS. Conpaction shall be
acconpl i shed by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled
rollers, vibratory conmpactors, or other approved equi pnent.

3.6 PREPARATI ON OF GROUND SURFACE FOR FI LLS OR EMBANKMENTS
3.6.1 Ceneral Requirenents

Ground surface on which fill is to be placed shall be stripped of live,
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory
mat eri al ; pl owed, disked, or otherw se broken up to a depth of 150 mm

pul veri zed; noi stened or aerated as necessary; thoroughly m xed; and
conpacted to at |east 90 percent |aboratory maxi mum density for cohesive
materials or 95 percent |aboratory maxi num density for cohesionl ess
materials. Conpaction shall be acconplished by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent. The prepared ground surface shall be scarified
and noi stened or aerated as required just prior to placenent of fill or
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enbankment materials to assure adequate bond between fill or enbanknent
material and the prepared ground surface.

3.6.2 Frozen NMateri al

Embankment shall not be placed on a foundation which contains frozen
material, or which has been subjected to freeze-thaw action. This

prohi biti on enconpasses all foundation types, including the natural ground,
all prepared subgrades (whether in an excavation or on an enbanknent) and
all layers of previously placed and conpacted earth fill which becone the
foundati ons for successive layers of earth fill. Al material that freezes
or has been subjected to freeze-thaw action during the constructi on work,
or during periods of tenporary shutdowns, such as, but not limted to,

ni ghts, holidays, weekends, w nter shutdowns, or earthwork operations,

shall be renpved to a depth that is acceptable to the Contracting Oficer
and replaced with new material. Alternatively, the material will be

t hawed, dried, reworked, and reconpacted to the specified criteria before
additional material is placed. The Contracting Officer will determ ne when
pl acenent of fill shall cease due to cold weather. The Contracting Oficer
may el ect to use average daily air tenperatures, and/or physica

observation of the soils for his determination. Enbanknent material shal
not contain frozen clunps of soil, snow, or ice.

3.7 FI LLS OR EMBANKMENTS
3.7.1 Earth Fills or Enbanknents

Earth fills or enmbanknents shall be constructed fromsatisfactory materials
free of organic or frozen material and rocks with any di nension greater
than 75 mm The material shall be placed in successive horizontal |ayers
of loose material not nore than 150 mllinmeters in depth. Each |ayer shal
be spread uniformy on a soil surface that has been noi stened or aerated as
necessary, and scarified or otherw se broken up so that the fill will bond
with the surface on which it is placed. After spreading, each |ayer shal
be pl owed, disked, or otherw se broken up; noistened or aerated as
necessary; thoroughly mxed; and conpacted to at |east 90 percent

| aboratory maxi num density for cohesive materials or 95 percent |aboratory
maxi mum density for cohesionless materials. The noisture content shall be
at |least one (1) percent above optinmum during conpaction. Conpaction

requi renents for the upper portion of earth enmbanknments form ng subgrade
for pavenments shall be identical with those requirenments specified in

par agr aph RAW SUBGRADE PREPARATI ON. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi prent.

3.8 RAW SUBGRADE PREPARATI ON
3.8.1 Constructi on

Raw subgrade shall be shaped to |line, grade, and cross section, and
conpacted as specified. This operation shall include plow ng, disking, and
any noistening or aerating required to obtain specified conmpaction. Soft

or otherw se unsatisfactory material shall be renmoved and replaced with

sati sfactory excavated material or other approved material as directed.

Rock encountered in the cut section shall be excavated to a depth of 150 nm
bel ow fini shed grade for the raw subgrade. Low areas resulting from
renoval of unsatisfactory material or excavation of rock shall be brought
up to required grade with satisfactory materials, and the entire raw
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subgrade shall be shaped to |line, grade, and cross section and conpacted as
specified. After rolling, the surface of the raw subgrade for roadways
shal | not show deviations greater than 3 mllineter when tested with a 3.6

nmeter straightedge applied both parallel and at right angles to the
centerline of the area. The elevation of the finish raw subgrade shall not
vary nore than 15 mm fromthe established grade and cross section

3.8.2 Conpacti on

Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi prent. Except for paved areas and railroads, each |ayer of the
enbankment shall be conpacted to at | east 90 percent of |aboratory maximum
density.

3.8.2.1 Raw Subgrade for Railroads

Subgrade for railroads shall be conpacted to at |east 90 percent |aboratory
maxi mum density for cohesive materials or 95 percent |aboratory maxi num
density for cohesionless material s.

3.8.2.2 Raw Subgrade for Pavenents

Raw subgrade for pavenents shall be conpacted to at |east 90 percentage
| aboratory maxi num density for the depth bel ow the surface of the pavenent
shown.

3.8.2.3 Raw Subgrade for Shoul ders

Raw subgrade for shoul ders shall be conpacted to at |east 90 percentage
| aboratory maxi num density for the depth bel ow the surface of shoul der shown.

3.9 SHOULDER CONSTRUCTI ON

Shoul ders shall be constructed of satisfactory excavated or borrow nateri al
or as otherw se shown or specified. Shoulders shall be constructed as soon
as possible after adjacent paving is conplete, but in the case of rigid
paverents, shoul ders shall not be constructed until perm ssion of the
Contracting O ficer has been obtained. The entire shoul der area shall be
conpacted to at |east the percentage of maxi mum density as specified in

par agr aph RAW SUBGRADE PREPARATI ON above, for specific ranges of depth
bel ow t he surface of the shoulder. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent. Shoul der construction
shal | be done in proper sequence in such a manner that adjacent ditches
will be drained effectively and that no danage of any kind is done to the
adj acent conpl eted pavenent. The conpl eted shoul ders shall be true to

al i gnment and grade and shaped to drain in confornmity with the cross
section shown.

3.10 FI NI SHI NG

The surface of excavations, fills, enbankments, and subgrades shall be
finished to a smoboth and conpact surface in accordance with the |ines,
grades, and cross sections or elevations shown. The degree of finish for
graded areas shall be within 30 mm of the grades and el evati ons indicated
except that the degree of finish for raw subgrades shall be specified in
par agr aph RAW SUBGRADE PREPARATION. Gutters and ditches shall be finished
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in a mnner that will result in effective drainage. The surface of areas
to be turfed shall be finished to a snmoothness suitable for the application
of turfing materials.

3.11 TESTI NG

Testing shall be performed by an approved commercial testing |aboratory or
by the Contractor subject to approval. [AM #1] Techni ci ans performn ng
density testing shall be NICET Level | soils certified. |If the Contractor
elects to establish testing facilities, no work requiring testing will be
permtted until the Contractor's facilities have been inspected and
approved by the Contracting O ficer. The first inspection will be at the
expense of the Government. Cost incurred for any subsequent inspections
requi red because of failure of the first inspection will be charged to the
Contractor. Field in-place density shall be determned in accordance wth
ASTM D 1556 ASTM D 2922. When ASTM D 2922 is used, the calibration curves
shal | be checked and adjusted using only the sand cone nethod as descri bed
in ASTM D 1556. ASTM D 2922results in a wet unit weight of soil and when
using this method ASTM D 3017 shall be used to deternine the noisture
content of the soil. The calibration curves furnished with the noisture
gauges shall al so be checked along with density calibration checks as
described in ASTM D 3017; the calibration checks of both the density and
noi st ure gauges shall be made at the beginning of a job on each different
type of material encountered and at intervals as directed by the
Contracting OFficer. Wien test results indicate, as determ ned by the
Contracting Officer, that conpaction is not as specified, the materi al
shal | be renoved, replaced and reconpacted to nmeet specification

requi renents. Tests on reconpacted areas shall be perforned to determ ne
conformance with specification requirenents. All inspections and test
results shall be certified by a registered professional civil engineer
enployed full time with a testing |laboratory. These certifications shal
state that the tests and observati ons were performed by or under the direct
supervision of the engineer and that the results are representative of the
materials or conditions being certified by the tests. The follow ng nunber
of tests, if performed at the appropriate time, will be the m ninum
acceptabl e for each type operation

3.11.1 Fill and Backfill Material G adation
One test per 1500 cubic nmeters stockpiled or in-place source materi al
G adation of fill and backfill material shall be determ ned in accordance
with ASTM C 136, ASTM D 422, ASTM D 1140.
3.11.2 I n-Place Densities
a. One test per 1600 square neters, or fraction thereof, of each
lift of fill or backfill areas conpacted by other than

hand- oper at ed machi nes.

b. One test per 100 square neters, or fraction thereof, of each lift
of fill or backfill areas conpacted by hand-operated nachi nes.

c. One test per 10 linear neters, or fraction thereof, of each lift
of fill, or backfill [AM #1] for roads.

d. One test per 30 linear neters, or fraction thereof, of each lift
of enmbanknent or backfill for railroads.
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3.11.3 Check Tests on In-Place Densities

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556
as follows:

a. One check test per lift for each 8300 square nmeters, or fraction
thereof, of each Iift of fill or backfill conpacted by other than
hand- oper at ed machi nes.

b. One check test per lift for each 500 square neters, of fill or
backfill areas conpacted by hand- operated machi nes.

c. One check test per lift for each 50 linear nmeters, or fraction
t hereof, of enmbankment or backfill for roads

d. One check test per lift for each 150 linear neters, or fraction
t hereof, of enbankment or backfill for railroads.

3.11. 4 Moi sture Contents

In the stockpile, excavation, or borrow areas, a mnimmof two tests per
day per type of material or source of material being placed during stable
weat her conditions shall be perforned. During unstable weather, tests
shall be nade as dictated by |ocal conditions and approved by the
Contracting O ficer.

3.11.5 Opt i num Moi sture and Laboratory Maxi mum Density

Tests shall be made for each type material or source of material including
borrow material to determine the optimum noi sture and | aborat ory maxi mum
density values. One representative test per 1500 cubic neters of fill and
backfill, or when any change in material occurs which my affect the

opti mum noi sture content or |aboratory maxi num density.

3.11.6 Tol erance Tests for Raw Subgrades

Conti nuous checks on the degree of finish specified in paragraph RAW
SUBGRADE PREPARATI ON shal |l be made during construction of the subgrades.

3.12 RAW SUBGRADE AND FI LL OR EMBANKMENT PROTECTI ON

During construction, fills enbankments and excavati ons shall be kept shaped
and drained. Ditches and drains along raw subgrade shall be nmaintained to
drain effectively at all times. The finished raw subgrade shall not be

di sturbed by traffic or other operation and shall be protected and

mai nt ai ned by the Contractor in a satisfactory condition until subbase,
base, or pavenent is placed. The storage or stockpiling of materials on
the finished raw subgrade will not be permitted. No subbase, base course,

bal | ast, or pavement shall be laid until the raw subgrade has been checked
and approved, and in no case shall subbase, base, surfacing, pavenent, or
bal | ast be placed on a nuddy, spongy, or frozen raw subgrade.

-- End of Section --
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SECTI ON 02316
EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS
11/ 97
Amendnent #0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils
ASTM D 1556 (1990; R 1996) Density and Unit Wi ght of

Soil in Place by the Sand-Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-mcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Method

ASTM D 2487 (1993) dassification of Soils for
Engi neering Purposes (Unified Soil
Cl assification Systen

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

1.2 DEGREE OF COVPACTI ON

Degree of conpaction shall be expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557, Method C.

1.3 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
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Field Density Tests; FIO Testing of Backfill Materials; FIO

Copies of all laboratory and field test reports within 24 hours of the
conpl etion of the test.

PART 2 PRODUCTS
2.1 MATERI ALS

2.1.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW GP, GM GP-GM GW GV GC, GP-GC, G GC, SW SP, SM SC, and CL.

2.1.2 Unsatisfactory Materials

Material s which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills, trash, refuse, or backfills from previ ous construction.
Unsatisfactory material also includes material classified as satisfactory
whi ch contains root and other organic matter, frozen material, and stones
larger than 75 mm . The Contracting Oficer shall be notified of any
contami nated materials.

2.1.3 Cohesi onl ess and Cohesive Materials

Cohesi onl ess materials shall include materials classified in ASTM D 2487 as
GN GP, SW and SP. Cohesive materials shall include materials classified

as GC, SC, M, CL, M4, and CH WMaterials classified as GM and SM shal |l be

identified as cohesionless only when the fines are nonpl astic.

2.1.4 Rock

Rock shall consist of boul ders neasuring 1/2 cubic meter or nore and
material s that cannot be renoved wi thout systematic drilling and bl asting
such as rock material in | edges, bedded deposits, unstratified masses and
congl orrer at e deposits, and bel ow ground concrete or masonry structures,
exceeding 1/2 cubic neter in volume, except that pavenents shall not be
consi dered as rock.

2.1.5 Unyi el di ng Materi al
Unyi el ding material shall consist of rock and gravelly soils with stones
greater than 75 millimeters in any dinension or as defined by the pipe
manuf acturer, whichever is snaller.

2.1.6 Unstabl e NMateri al

Unstable material shall consist of materials too wet to properly support
the utility pipe, conduit, or appurtenant structure.

2.1.7 Sel ect Granul ar Materi al
Sel ect granular material shall consist of well-graded sand, gravel, crushed

gravel, crushed stone or crushed slag conmposed of hard, tough and durable
particles, and shall contain not nmore than 10 percent by wei ght of material
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passing a 0.075 mm nesh sieve and no |l ess than 95 percent by wei ght
passing the 25 nm sieve. The nmaximum all owabl e aggregate size shall be 75
mllineters, or the maximum size recomended by the pi pe manufacturer,

whi chever is smaller.

.1.8 Initial Backfill Materia
Initial backfill shall consist of select granular nmaterial or satisfactory
materials free fromrocks 25 mllineters or larger in any dinmension or

free fromrocks of such size as recommended by the pi pe manufacturer

whi chever is smaller. When the pipe is coated or wapped for corrosion
protection, the initial backfill material shall be free of stones |arger
than 25 millimeters in any di nension or as reconmended by the pipe
manuf acturer, whichever is snaller.

.2 PLASTI C MARKI NG TAPE

Pl astic marking tape shall be acid and al kali-resistant polyethylene film
152 mm (6 inches) w de with mninmumthickness of 0.102 mm (0. 004 inch).
Tape shall have a mininumstrength of 12.1 MPa (1750 psi) I|engthw se and
10.3 MPa (1500 psi) crosswise. The tape shall be of a type specifically
manuf actured for marking and | ocating underground utilities. Tape color
shall be as specified in TABLE 1 and shall bear a continuous printed

i nscription describing the specific utility.

TABLE 1. Tape Col or

Red: El ectric

Yel | ow. Gas, OI, Dangerous Materials

O ange: Tel ephone, Tel egraph, Tel evision
Police, and Fire Communi cati ons

Bl ue: Wat er Systens

G een: Sewer Systens

PART 3 EXECUTI ON

3.

1 EXCAVATI ON

Excavation shall be perforned to the Iines and grades indicated.
Excavation will be unclassified regardl ess of the nature of materials
encountered. During excavation, material satisfactory for backfilling

shall be stockpiled in an orderly manner at a distance fromthe banks of
the trench equal to 1/2 the depth of the excavation, but in no instance

cl oser than 600 mm Excavated material not required or not satisfactory
for backfill shall be renoved fromthe site. Gading shall be done as may
be necessary to prevent surface water fromflowi ng into the excavation, and
any water accunmul ating shall be renmoved to maintain the stability of the
bottom and sides of the excavation. Unauthorized overexcavation shall be
backfilled in accordance with paragraph BACKFI LLI NG AND COVPACTI ON at no
additional cost to the Government.

.11 Trench Excavation Requirenents

The trench shall be excavated as recomended by the manufacturer of the
pipe to be installed. Trench walls below the top of the pipe shall be

sl oped, or made vertical, and of such width as reconmended in the

manuf acturer's installation nmanual. Were no manufacturer's installation
manual is available, trench walls shall be made vertical. Trench walls
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nore than 1.5 nmeters high shall be shored, cut back to a stable slope, or
provi ded with equival ent means of protection for enployees who may be
exposed to nmoving ground or cave in. Vertical trench walls nmore than 1.5
nmeters high shall be shored. Trench walls which are cut back shall be
excavated to at |least the angle of repose of the soil. Special attention
shal |l be given to slopes which may be adversely affected by weather or
noi sture content. The trench width below the top of pipe shall not exceed
600 nm (24 inches) plus pipe outside dianeter (O D.) for pipes of less
than 600 nm (24 inches) inside dianeter and shall not exceed 900 nm (36
i nches) plus pipe outside dianmeter for sizes larger than 600 mm (24 inches)
i nside dianeter. \Were recomended trench wi dths are exceeded, redesign
stronger pipe, or special installation procedures shall be utilized by the
Contractor. The cost of redesign, stronger pipe, or special installation
procedures shall be borne by the Contractor w thout any additional cost to
t he CGovernnent.

3.1.1.1 Bott om Preparati on

The bottons of trenches shall be accurately graded to provide uniform
beari ng and support for the bottom quadrant of each section of the pipe.
Bel | hol es shall be excavated to the necessary size at each joint or
coupling to elimnate point bearing. Stones of 75 mllimeters or greater
i n any dinmension, or as recomended by the pipe manufacturer, whichever is
smal l er, shall be renmpoved to avoid point bearing.

3.1.1.2 Rermoval of Unyi el ding Materi al

VWhere unyielding material is encountered in the bottom of the trench, such
material shall be renpved 100 millimeters below the required grade and
repl aced with suitable nmaterials as provided in paragraph BACKFI LLI NG AND
COVPACTI ON.

3.1.1.3 Renoval of Unstable Materia

Where unstable material is encountered in the bottom of the trench, such
material shall be renoved to the depth directed and repl aced to the proper
grade with select granular material as provided in paragraph BACKFI LLI NG
AND COWMPACTI ON.  Wien renoval of unstable material is required due to the
Contractor's fault or neglect in performng the work, the resulting
materi al shall be excavated and replaced by the Contractor without
additional cost to the Government.

3.1.1.4 Excavation for Appurtenances

Excavation for manhol es, catch-basins, inlets, or simlar structures shal
be sufficient to | eave at |east 300 nm clear between the outer structure
surfaces and the face of the excavation or support nenbers. Rock shall be
cl eaned of | oose debris and cut to a firmsurface either |evel, stepped, or
serrated, as shown or as directed. Loose disintegrated rock and thin
strata shall be renoved. Renoval of unstable nmaterial shall be as
speci fi ed above. \When concrete or masonry is to be placed in an excavated
area, special care shall be taken not to disturb the bottom of the
excavation. Excavation to the final grade |evel shall not be made unti
just before the concrete or nasonry is to be placed.

3.1.1.5 Jacki ng, Boring, and Tunneling

Unl ess ot herwi se indicated on the drawi ngs, excavation shall be by open cut
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except that sections of a trench nmay be jacked, bored, or tunneled if, in
t he opinion of the Contracting Officer, the pipe, cable, or duct can be
safely and properly installed and backfill can be properly conpacted in
such sections. Pipe shall be installed using approved jacking, boring, or
tunnel ing procedures. Pipe and conduit smaller than 910 mmin dianeter
shall be installed in a smooth Standard wei ght steel pipe casing. A m ninmm
cl earance of at |east 50 nmm between the inner wall of the sleeve and

maxi mum out si de di ameter of the sleeved pipe and joint shall be provided.
Sand beddi ng shall be provided for the utility pipe or conduit through the
sl eeve. The Contractor shall submt the plan of Oa proposed installation
procedures for approval in accordance with the SPECI AL CLAUSES. The pl an
shal I include pipe guides, jack positions, jacking head, tunnel |iner when
requi red, jointing methods, and other specifics pertinent to the procedure
sel ected. The approval of this plan by the Contracting O ficer shall not
relieve the Contractor fromOa responsibility to obtain the specified
results.

a. Jacki ng

If the grade of the pipe at the jacking end is-below the ground surface,
suitable pits or trenches shall be excavated for the purpose of conducting
t he jacki ng operations and for placing end joints of the pipe. \Werever end
trenches are cut in the sides of the enmbanknent or beyond it, such work
shal | be sheathed securely and braced in a satisfactory manner to prevent
earth caving. Wiere pipe is required to be installed under railroad
enbankments or under streets, or other facilities by jacking or boring

nmet hods, construction shall be nade in such a manner that wll not
interfere with the operation of the railroad, street, or other facility,
and shall not weaken or damage any enbanknent or structure. During
constructi on operations, barricades and lights to safeguard traffic and
pedestrians shall be furnished and mai ntai ned, as directed by the
Contracting Officer, until such time as the

backfill has been conpleted and then shall be renoved fromthe site. Heavy
duty jacks suitable for forcing the pipe through the enbanknent shall be
provided. In operating jacks, even pressure shall be applied to all jacks
used. A suitable jacking head, usually of tinber, and suitable bracing

bet ween jacks and jacking head ahall be provided so that pressure will be

applied to the pipe uniformy around the ring of the pipe. A suitable
jacking frame or back stop ahall be provided. The pipe to be jacked ahal
be set on guides, properly braced together to support the section of the
pipe and to direct it in the proper line and grade. The whol e jacki ng
assenbly shall be placed so as to line up with the direction and grade of
the pipe. In general, enmbankment material ahall be excavated just ahead of
the pipe and material renoved through the pipe, and the pipe forced through
t he embanknment with jacks, into the space thus provided. The di stance that
t he excavation shall extend beyond the end of the pipe depends on the
character of the material, but it ahall not exceed A 610 nmin any case.
Thi s distance ahall be decreased on instructions fromthe Contracting
Oficer, if the character of the material being excavated makes it
desirable to keep the advance excavation closer to the end of the pipe. The
pi pe, preferably, shall be jacked fromthe | ow or downstreamend. Latera
or vertical variation in the final position of the pipe fromthe |ine and
grade established by the Contracting Officer will be permitted only to the
extent of 25 mmin 3.05 meters, provided that such variation shall be
regular and only in one direction and that the final grade of flow line
shall be in the direction indicated on the plans. If the Contractor
desires, he may use a cutting edge of steel placed around the head end of
t he pi pe extending a short distance beyond the end of the pipe with inside
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angles or lugs to keep the cutting edge from slipping back onto the pipe.
When j acki ng of pipe is once begun, the operation shall be carried on

wi thout interruption, insofar as practicable, to prevent the pipe from
becoming firmMy set in the enbanknent. Any pipe damaged in jacking
operations shall be renoved and replaced by the Contractor at his entire
expense. The pits or trenches excavated to facilitate jacking operations
shal | be backfilled i mediately after the jacking of the pipe has been
conpl et ed.

b. Bori ng

The boring shall proceed froma pit provided for the boring equi pment and
wor krmen. Excavation for pits and installation of shoring shall be as
outl i ned above under paragraph Jacking. The | ocation of the pit shall neet
t he approval of the Contracting Oficer. The holes are to be bored
nmechani cal l y. The boring shall be done using a pilot hole. By this nethod
an approximate 50 mm pilot hole shall be bored the entire length of the
crossing and shall be checked for |line and grade on the opposite end of the
bore fromthe work pit. This pilot hole shall serve as the centerline of

the -larger diameter hole to be bored. Excavated material will be placed
near the top of the working pit and di sposed of as required. The use of
water or other fluids in connection with the boring operation will be
permtted only to the extent to lubricate cuttings; jetting will not be
permtted. In unconsolidated soil formations, a gel-forning colloida
drilling fluid consisting of at |east 10 percent of high grade carefully

processed bentonite may be used to consolidate cuttings of the bit, sea
the walls of the hole, and furnish lubrication for subsequent renoval of
cuttings and installation of the pipe imrediately thereafter. All owable
variation fromline and grade shall be as specified under paragraph
Jacking. Overcutting in excess of 25 mmshall be remedi ed by pressure
grouting the entire length of the installation

C. Tunnel i ng

Where the characteristics of the soil would nake the use of
tunneling nore satisfactory than jacking or boring. Tunneling

nmet hod may be used. The excavation for pits and the installation
of shoring shall be as outlined above under paragraph Jacking. The
[ining of the tunnel shall be of steel of sufficient strength to
support the overburden. The Contractor shall subnit his proposed
liner method to the Contracting O ficer for approval. Approval by
the Contracting Oficer shall not relieve the Contractor of the
responsibility for the adequacy of the |iner method. The apace
between the liner plate and the limts of excavation shall be
preeaur e-grouted or nudjacked. Access holes for placing concrete
shal | be spaced at nmaxi mumintervals of 3 neters.

3.1.2 St ockpi | es

St ockpi |l es of satisfactory and unsatisfactory materials shall be placed and
graded as specified. Stockpiles shall be kept in a neat and well drained
condition, giving due consideration to drainage at all times. The ground
surface at stockpile locations shall be cleared, grubbed, and seal ed by
rubber-tired equi pnent, excavated satisfactory and unsatisfactory materials
shal | be separately stockpiled. Stockpiles of satisfactory materials shal
be protected from contam nati on which may destroy the quality and fitness
of the stockpiled material. |If the Contractor fails to protect the
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stockpiles, and any material beconmes unsatisfactory, such material shall be
renoved and replaced with satisfactory material from approved sources at no
additional cost to the Government. Locations of stockpiles of satisfactory
materials shall be subject to prior approval of the Contracting O ficer

3.2 BACKFI LLI NG AND COVPACTI ON

Backfill material shall consist of satisfactory material, select granular
material, or initial backfill material as required. Backfill shall be

pl aced in | ayers not exceeding 150 mm | oose thickness for compaction by
hand operated machi ne compactors, and 200 nm | oose thickness for other

t han hand operated nachi nes, unl ess otherw se specified. Each |ayer shal
be conpacted to at |east 95 percent naxi mum density for cohesionless soils
and 90 percent maxi mum density for cohesive soils, unless otherw se
speci fi ed.

3.2.1 Trench Backfil

Trenches shall be backfilled to the grade shown. The trench shall be
backfilled to 600 nm above the top of pipe prior to perfornming the
required pressure tests. The joints and couplings shall be left uncovered
during the pressure test.

3.2.1.1 Repl acenment of Unyiel ding Mteri al

Unyi el ding material renmoved fromthe bottom of the trench shall be repl aced
with select granular material or initial backfill material

3.2.1.2 Repl acenment of Unstable Materia

Unstable material renoved fromthe bottomof the trench or excavation shal
be replaced with select granular material placed in [ ayers not exceedi ng
150 mm | oose thickness.

3.2.1.3 Beddi ng and Initial Backfil

Initial backfill material shall be placed and conpacted w th approved
tanmpers to a height of at |east one foot above the utility pipe or conduit.
The backfill shall be brought up evenly on both sides of the pipe for the
full length of the pipe. Care shall be taken to ensure thorough conpaction
of the fill under the haunches of the pipe.

3.2.1. 4 Fi nal Backfil

The remai nder of the trench, except for special materials for roadways, and
railroads, shall be filled with satisfactory material. Backfill nmaterial
shal | be placed and conpacted as foll ows:

a. Roadways andRailroads: Backfill shall be placed up to the
el evation at which the requirenents in Section 02300 EARTHWORK
control, or up to the bottom of the concrete backfill indicated
for pavenent replacenment. Water flooding or jetting nethods of
conmpaction will not be permtted.

b. Sidewal ks, Turfed or Seeded Areas and M scell aneous Areas:
Backfill shall be deposited in |layers of a maxi num of 300 mm
| oose thickness, and conpacted to 85 percent maxi num density for
cohesive soils and 90 percent naxi mum density for cohesionl ess
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soils. Water jetting shall not be allowed to penetrate the
initial backfill.Conpaction by water flooding or jetting will not
be permtted. This requirenment shall also apply to all other
areas not specifically designated above.

3.2.2 Backfill for Appurtenances

After the manhol e, catchbasin, inlet, or simlar structure has been
constructed and the concrete has been allowed to cure for 3 days, backfill

shal |l be placed in such a manner that the structure will not be damaged by
the shock of falling earth. The backfill material shall be placed in 150
mmlifts and conpacted as specified for final backfill, and shall be

brought up evenly on all sides of the structure to prevent eccentric
| oadi ng and excessive stress. FEach lift shall be tested for density.

3.3 SPECI AL REQUI REMENTS

Speci al requirenents for both excavation and backfill relating to the
specific utilities are as foll ows:

3.3.1 Gas Distribution

Trenches shall be excavated to a depth that will provide not |ess than 450
mm of cover in rock excavation and not [ess than 900 nm of cover in other
excavation. Trenches shall be graded as specified for pipe-Iaying

requi renents in Section 02685 GAS DI STRI BUTI ON SYSTEM

3.3.2 Wat er Lines

Trenches shall be of a depth to provide a m ni mum cover as foll ows from
the existing ground surface, or fromthe indicated finished grade,

whi chever is lower, to the top of the pipe. TM 813-5, WATER DI STRI BUTI ON
SYSTEMS requires a mni mum cover over water pipes of 760 mmin grassed
areas, 910 mmunder driveways or roadways, and 1220 mm under railroad
tracks.

3.3.3 Heat Distribution System

Initial backfill material shall be free of stones larger than 6.3 mm in
any di mensi on.

3.3.4 El ectrical Distribution System
Direct burial cable and conduit or duct Iine shall have a m ni mum cover of
600 nm fromthe finished grade, unless otherw se indicated. Special
trenching requirenents for direct-burial electrical cables and conduits are
specified in Section 16375 ELECTRI CAL DI STRI BUTI ON SYSTEM UNDERGROUND.
3.3.5 Pl asti c Marking Tape

Warni ng tapes shall be installed directly above the pipe, at a depth of 300
mllineters below finished grade unl ess ot herw se shown.

3.4 TESTI NG

Testing shall be the responsibility of the Contractor and shall be
performed at no additional cost to the Government.
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3.4.1 Testing Facilities

Tests shall be performed by an approved comercial testing | aboratory or
may be tested by facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved by the Contracting Oficer. The first inspection shall be at the
expense of the Government. Cost incurred for any subsequent inspection
requi red because of failure of the first inspection will be charged to the
Contractor.

3.4.2 Testing of Backfill Materials

Characteristics of backfill materials shall be determ ned in accordance
with particle size analysis of soils ASTM D 422 and noi sture-density

rel ati ons of soils ASTM D 1557. A mininum of one particle size analysis
and one noi sture-density relation test shall be perforned on each different
type of material used for bedding and backfill.

3.4.3 Field Density Tests

Tests shall be performed in sufficient nunmbers to ensure that the specified
density is being obtained. A mnimmof one field density test per lift of
backfill for every [AM#1] 100 neters of installation shall be
performed. One moisture density relationship shall be deternined for every
1500 cubic meters of material used. Field in-place density shall be
determi ned in accordance with ASTM D 1556 or ASTM D 2922. \When ASTM D 2922
is used, the calibration curves shall be checked and adjusted using the
sand cone nethod as described in paragraph Calibration of the ASTM
publication. ASTM D 2922 results in a wet unit weight of soil and when
using this method, ASTM D 3017 shall be used to determine the noisture
content of the soil. The calibration curves furnished with the noisture
gauges shall be checked along with density calibration checks as descri bed
in ASTM D 3017. The calibration checks of both the density and noisture
gauges shall be made at the beginning of a job, on each different type of
mat eri al encountered, at intervals as directed by the Contracting O ficer
Copi es of calibration curves, results of calibration tests, and field and

| aboratory density tests shall be furnished to the Contracting Oficer
Trenches inproperly conpacted shall be reopened to the depth directed, then
refilled and conpacted to the density specified at no additional cost to
the Government. [AM #1] Al testing technicians shall be N CET Level |
Soils certified.

3.4. 4 Di spl acenent of Sewers

After other required tests have been performed and the trench backfil
conpacted to 600 nm above the top of the pipe, the pipe shall be

i nspected to determ ne whet her significant displacement has occurred. This
i nspection shall be conducted in the presence of the Contracting Oficer.
Pi pe sizes larger than 900 mm (36 inches) shall be entered and exam ned,
whil e smal |l er di ameter pipe shall be inspected by shining a light or |aser
bet ween manhol es or manhol e | ocations, or by the use of tel evision caneras
passed through the pipe. If, in the judgenment of the Contracting Oficer,
the interior of the pipe shows poor alignment or any other defects that
woul d cause inproper functioning of the system the defects shall be
remedi ed as directed at no additional cost to the Covernnent.

-- End of Section --
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SECTI ON 02556
ASPHALTI C Bl TUM NOUS HEAVY- DUTY PAVEMENT ( CENTRAL- PLANT HOT M X)
06/ 91
Amendnent #0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnati on only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29 (1991a) Unit Weight and Voids in Aggregate

ASTM C 88 (1990) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul f at e

ASTM C 117 (1990) Materials Finer than 75-ni croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 127 (1988; R 1993) Specific Gavity and

Absor ption of Coarse Aggregate

ASTM C 128 (1993) Specific Gravity and Absorption of
Fi ne Aggregate

ASTM C 131 (1989) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and Inmpact in the Los Angel es Machi ne

ASTM C 136 (1993) Sieve Analysis of Fine and Coarse
Aggr egat es
ASTM C 183 (1988) Sanpling and the Anmpbunt of Testing
of Hydraulic Cenent
ASTM D 5 (1986) Penetration of Bitum nous Materials
ASTM D 75 (1987; R 1992) Sanpling Aggregates
ASTM D 140 (1993) Sanpling Bitum nous Materials
ASTM D 242 (1985; R 1990) Mneral Filler for
Bi t um nous Pavi ng M xtures
ASTM D 946 (1982; R 1993) Penetration-G aded Asphalt
Cenent for Use in Pavenent Construction
ASTM D 1559 (1989); Resistance to Plastic Flow of
Bi t um nous M xtures Using Mrshall
Appar at us
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ASTM D 1250 (1980; R 1990) Petrol eum Measurenent Tabl es
ASTM D 1856 (1979; R 1984) Recovery of Asphalt from
Sol uti on by Abson Met hod
ASTM D 2041 (1991) Theoretical Maxi num Specific
Gravity and Density of Bitum nous Paving
M xt ures
ASTM D 2172 (1993) Quantitative Extraction of Bitunen

from Bitum nous Paving M xtures

ASTM D 2216 (1992) Laboratory Determ nation of Water
(Moi sture) Content of Soil, and Rock

ASTM D 3381 (1992) Viscosity-Gaded Asphalt Cenment for
Use in Pavenent Construction

ASTM D 3515 (1989) Hot-M xed, Hot-Laid Bitum nous
Pavi ng M xtures

ASTM D 4791 (1989) Flat or Elongated Particles in
Coar se Aggregate

DEPARTMENT OF THE ARMY, CORPS OF ENG NEERS, HANDBOOK FOR CONCRETE AND

CEMENT (CRD)

CRD- C 649 (1995) Standard Test Method for Unit
Wei ght, Marshall Stability, and Fl ow
M xt ures

CRD- C 650 (1995) Standard Test Method for Density
and Percent Voids in Conpacted Bitum nous
Pavi ng M xtures

CRD- D 652 (1995) Standard Test Method for
Measur enment of Reduction in Mrshall
Stability of Bitum nous M xtures Caused by
I nrersion in Vater

[ AM #1]

TEXAS DEPARTMENT OF TRANSPORTATI ON STANDARD SPECI FI CATI ONS: ( TXDOT)

TXDOT- 01 (1993) Standard Specifications
for Construction of H ghways,
Streets and Bridges

1.2 GRADE CONTRCL

Li nes and grades shown on contract draw ngs for each pavenent category of
contract shall be established and mai ntai ned by nmeans of |ine and grade
stakes placed at site of work by the Contractor in accordance with the
SPECI AL CLAUSES. Elevations of bench marks used by the Contractor for
control ling pavenment operations at the site of work will be determ ned,

est abl i shed, and nai ntai ned by the Governnent. Finished pavenent

el evati ons shown shall be established and controlled at the site of work by
the Contractor in accordance with bench mark el evations furnished by the
Contracting O ficer.
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1.3 SUBM TTALS

Covernment approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be submtted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
Test Results; FIO
Contractor Quality Control test results.
1.4 DELI VERY, STORAGE, AND HANDLI NG OF NMATERI ALS
1.4.1 St orage of Bitum nous Paving M xture

St orage of bitum nous paving mxture shall conformto the applicable
requi rements of ASTM D 3515; however, in no case shall the mxture be
stored for nore than 4 hours.

1.4.2 Transportation of Bitum nous M xture

Transportation fromthe paving plant to the site shall be in trucks having
tight, clean, snmooth beds lightly coated with an approved rel easi ng agent
to prevent adhesion of mxture to truck bodies. Excessive releasing agent
shal |l be drained prior to |oading. Each |oad shall be covered with canvas
or other approved material of anple size to protect mxture from weat her
and to prevent loss of heat. Loads that have crusts of cold, unworkable
material or have becone wet by rain will be rejected. Hauling over freshly
pl aced material will not be permtted.

1.4.3 M neral Aggregates

M neral aggregates shall be delivered to the site of the bitum nous m xi ng
pl ant and stockpiled in such manner as to preclude fracturing of aggregate
particles, segregation, contam nation, or interm ngling of different
materials in the stockpiles or cold-feed hoppers. Mneral filler shall be
delivered, stored, and introduced into the mxing plant in a manner to
precl ude exposure to noisture or other detrinental conditions.

1.4.4 Bi t um nous Materials

Bi tum nous materials shall be maintained at appropriate tenperature during
storage but shall not be heated by application of direct flame to walls of
storage tanks or transfer lines. Storage tanks, transfer |ines, and weigh
bucket shall be thoroughly cl eaned before a different type or grade of
bitumen is introduced into the system The asphalt cenent shall be heated
sufficiently to allow satisfactory punping of the material; however, the
storage tenperature shall be maintained bel ow 150 degrees C.

1.5 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.5.1 Cener al

The bitum nous plant shall be of such capacity, as specified herein to
produce the quantities of bitum nous m xtures required for the project.
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Haul i ng equi pnent, paving machines, rollers, mscellaneous equiprent, and
tools shall be provided in sufficient nunbers and capacity and in proper

wor ki ng condition to place the bitum nous paving mxtures at a rate equa

to the plant output. Diesel fuel shall not be used to clean roller tires
or wheel s.

1.5.2 M xi ng Pl ants
1.5.2.1 Cener a

The mi xi ng plant shall be an automatic or sem automatic controlled,
commerci ally manuf actured unit designed and operated to consistently
produce a m xture within the tol erances specified for the job-mx formul a
(JMF). The plant shall have a m nimum capacity of 90 netric tons per hour

1.5.2.2 Drum M xer

Drum m xers shall be prequalified at the production rate to be used during

actual mx production. The prequalification tests will include extraction

and recovery of the asphalt cenent in accordance with ASTM D 2172 and ASTM
D 1856. The penetration of the recovered asphalt binder shall not be |ess

than 60 percent of the original penetration, as neasured in accordance with
ASTM D 5.

1.5.3 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 3.66 neter (12 foot) straightedge for each bitum nous paver.
Strai ght edge shall be made avail abl e for Government use. Straightedge
shal | be constructed of al um num or other |ightweight nmetal and shall have
bl ades of box or box-girder cross section with flat bottomreinforced to
ensure rigidity and accuracy. Straightedge shall have handles to
facilitate noverment on pavenent.

1.6 ACCESS TO PLANT AND EQUI PMENT

The Contracting O ficer shall have access at all tines to all parts of the
pavi ng pl ant for checki ng adequacy of equi prment in use; inspecting
operation of plant; verifying weights, proportions, and character of
materi al s; and checki ng tenperatures maintained in preparation of m xtures.

1.7 [AM#1] Not Used

PART 2 PRODUCTS
2.1 AGCREGATES

Aggregates shall consist of natural sand, crushed stone, crushed gravel,
crushed sl ag, screenings, sand, and mneral filler, as required. The
portion of materials retained on the 4.75 sieve shall be known as coarse
aggregate; the portion passing the 4.75 sieve and retained on the 0.075
sieve as fine aggregate; and the portion passing the 0.075 sieve as
mneral filler. Aggregate gradation shall conformto gradation(s)
specified in TABLE I. TABLE I is based on aggregates of uniformspecific
gravity; the percentage passing various sieves may be changed by the
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Contracting Oficer when aggregates of varying specific gravities are used.

Adj ust ments of percentages passing various sieves may be directed by the
Contracting O ficer when aggregates vary nore than 0.2 in specific gravity.

TABLE | AGCREGATE GRADATI ON

19.1 mm Maxi mum

Si eve Size Wearing course (Percent by Wi ght Passing)
25.0 mm -
19.0 mm 100
12.5 mm 82- 96

9.5 mm 75- 89
4.75 mm 59-73
2.36 mm 46- 60
1.18 mm 34-48
0. 60 mMm 24- 38
0.30 mMm 15- 27
0.15 mm 8-18

0. 075 mm 3-6

[AM #1] As an option, the Contractor may use a Type "D' mix design in
accordance with TXDOT-01, Item 340, if the m x design neets the
requi renents of Paragraph 2.5.3, Table Il or IV

2.1.1 Coar se Aggregate

Coarse aggregate shall consist of clean, sound, durable particles neeting
the follow ng requirenents:

a. Percentage of |oss shall not exceed 40 percent after 500
revol uti ons, as determ ned in accordance with ASTM C 131

b. Percentage of loss shall not exceed 18 after five cycles perforned
in accordance with ASTM C 88, using nagnesi um sul f ate.

c. Slag shall be air-cooled blast furnace slag. Oher slag shall not
be permtted. The dry weight of crushed slag shall not be |ess
than 1200 kil ogranms per cubic neter, as determ ned in accordance
with ASTM C 29.

d. Crushed gravel retained on the 4.75 mm sieve and each coarser
sieve listed in TABLE | shall contain at |east 75 percent by
wei ght of crushed pieces having two or nore fractured faces with
the area of each face equal to at |least 75 percent of the small est
m dsecti onal area of piece. Wen two fractures are contiguous,
t he angl e between planes of fractures shall be at |east 30 degrees
to count as two fractured faces.

e. Particle shape of crushed aggregates shall be essentially cubical
Quantity of flat and el ongated particles in any sieve size shal
not exceed 20 percent by weight, when determ ned in accordance
with ASTM D 4791.
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2.1.2 Fi ne Aggregates

Fi ne aggregate shall consist of clean, sound, durable, angular particles
produced by crushing stone, slag, or gravel that neets requirenents for
wear and soundness specified for coarse aggregate. Fine aggregates
produced by crushing gravel shall have at |east 90 percent by wei ght of
crushed particles having two or nore fractured faces in the portion
retained on the 0.60 nm sieve. This requirement shall apply to materia
before bl ending with natural sand, when blending is necessary. Quantity of
natural sand to be added to the wearing-and internediate-course mxtures
shal | not exceed 15 percent by wei ght of coarse and fine aggregate and
materi al passing the 0.075 sieve. Natural sand shall be clean and free
fromclay and organic matter. Percentage of |oss shall not exceed 15 after
five cycles of the soundness test perfornmed in accordance with ASTM C 88,
usi ng magnesi um sul f ate.

2.1.3 M neral Filler

M neral filler shall conformto ASTM D 242.
2.2 Bl TUM NOUS MATERI ALS

Asphalt cenment shall conformto ASTM D 3381, G ade AC- 20.
2.3 ADDI Tl VES

The use of additives such as antistripping and antifoam ng agents is
subj ect to approval.

2.4 Bl TUM NOUS HOT M X

Bi tum nous hot m x shall consist of coarse aggregate, fine aggregate,
mneral filler, bitum nous material, and approved additives, if required,
of the qualities and in the proportions specified and shall conformto
requi renents contained in paragraphs PROPORTI ONI NG OF M XTURE and
ACCEPTABI LI TY OF WORK

2.5 PROPORTI ONI NG OF M XTURE
2.5.1 Test Properties of Bitum nous M xtures

Fi ni shed m xture shall neet requirenments described bel ow when tested in
accordance with CRD-C 649-95, CRD-C 650-95, and ASTM D 1559. All sanples
will be conmpacted with 75 bl ows of specified hand-hel d hammer on each side
of sampl e (or mechani cal equi pnent providing conmpaction equivalent to a
hand- hel d hamer.) \When bitum nous m xture fails to nmeet the requirements
speci fied bel ow, the paving operation shall be stopped until the cause of
nonconpl i ance is determ ned and corrected.

2.5.2 Stability, Flow and Voi ds

Requi renents for stability, flow, and voids are shown in TABLES Il and IV
for nonabsorptive and absorptive aggregates, respectively.
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TABLE 111 NONABSCRPTI VE- AGGREGATE M XTURE (1)

Weari ng Course

Stability mnimum new ons 8000
Fl ow maxi mum 25/100-mm units 16
Voids total mx, percent (1) 3-5
Voids filled with bitunmen, percent 70- 80

(1) The Contracting Oficer may pernmit deviations fromlimts
specified for voids filled with bitumen in the internedi ate course
in order to stay within limts for percent voids total mx

TABLE 1V ABSCRPTI VE- AGGREGATE M XTURE (1)

Weari ng Course

Stability mnimum new ons 8000

Fl ow maxi mum 25/100-mmunits 16
units

Voids total mx, percent (1) 2-4

Voids filled with bitunmen, percent 75-85

(1) The Contracting Oficer may pernmit deviations fromlimts
specified for voids filled with bitumen in the internedi ate course
in order to stay within the limts for percent voids total mx

2.5.2.1 Nonabsor pti ve Aggregate

VWhen the wat er-absorption value of the entire blend of aggregate does not
exceed 2.5 percent, as determined in accordance with ASTM C 127 and ASTM C
128, the aggregate is designated as nonabsorptive. The theoretica

specific gravity conputed fromthe apparent specific gravity or ASTM D 2041
will be used in conputing voids total mx and voids filled with bitunen,
and the m xture shall neet the requirenents in TABLE |11

2.5.2.2 Absor ptive Aggregate

VWen the wat er-absorption value of the entire blend of aggregate exceeds
2.5 percent as determined in accordance with ASTM C 127 and ASTM C 128, the
aggregate is designated as absorptive. The theoretical specific gravity
conputed fromthe bul k-i npregnated specific gravity nmethod contained in
ASTM D 2041 shall be used in conmputing percentages of voids total mx and
voids filled with bitumen; the mxture shall neet requirenments in TABLE IV.
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2.5.2.3 Antistrippi ng Agent

The index of retained stability shall be greater than 75 percent as

determ ned by CRD-C 652-95. Wen the index of retained stability is 75
percent or |ess, aggregate stripping tendencies shall be countered by the
use of hydrated line or by treating the bitunen with an approved
antistripping agent. The hydrated lime will be considered as m nera
filler and will be considered in the gradation requirenments. The amount of
hydrated lime or antistripping agent added to bitumen will be determ ned
during devel opment of the Job Mx Forrmula, and will be sufficient, to
produce an index of retained stability greater than 75 percent. Use of
addi tional antistripping agent may be directed during progress of the work,
if necessary. No additional payment will be made to the Contractor for
addition of antistripping agent required.

PART 3 EXECUTI ON
3.1 WEATHER LI M TATI ONS

Bi t um nous courses shall not be constructed when the tenperature of the
surface of the existing pavement or base course is below 5 degrees C.

3.2 BASE COURSE CONDI TI ONI NG

Surface of the base course will be inspected for adequate conpaction and
surface tol erances specified in Section 02722 Aggregate Base Course.
Unsatisfactory areas shall be corrected.

3.3 SURFACE PREPARATI ON OF UNDERLYI NG COURSE

Prior to the placing of wearing course, the underlying course shall be
cl eaned of all dust and other foreign or objectionable matter wi th power
broons and hand broons.

3.4 PREPARATI ON OF BI TUM NOUS M XTURES

M xing time shall be as required to obtain a uniformcoating of the
aggregate with the bitum nous material. Tenperature of bitumen at the time
of m xing shall not exceed 150 degrees C. Temper ature of aggregate and
mneral filler in the mxer shall not exceed 165 degrees C when bitunen is
added. Overheated and carboni zed m xtures or m xtures that foam shall not
be used.

3.5 WATER CONTENT OF AGGREGATES

Dryi ng operations shall reduce the water content of nmixture to | ess than

0.75 percent. Water content test will be conducted in accordance with ASTM
D 2216; weight of sanple will be at |east 500 grans. If water content is
determ ned on hot bin sanples, the water content will be a wei ghted average

based on the conposition of the blend.
3.6 PRI ME COATI NG
Surface of previously constructed base course shall be sprayed with a coat

of bitum nous material conformng to Section 02748 Bl TUM NOUS TACK AND
PRI ME COAT.

SECTI ON 02556 Paae 8



F HOOO Kallneaa rnase 111 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0001 TO SCOLI CI TATI ON NO. DACA63-01- B- 0003

3.7 TACK COATI NG

Cont act surfaces of previously constructed pavenment, curbs, manhol es, and
ot her structures to be contacted by the bitum nous mat shall be sprayed
with a thin coat of bitum nous material conformng to Section 02748

Bl TUM NOUS TACK AND PRI ME COAT.

3.8 PLACI NG

Bi t um nous courses shall be constructed only when the base course has no
free water on the surface. Bitum nous m xtures shall not be placed w thout
anple time to conplete spreading and rolling during daylight hours, unless
approved satisfactory artificial lighting is provided.

3.8.1 Joints in Succeedi ng Course

Longi tudinal joints shall be constructed so that the joint in each
succeedi ng course is offset at least 300 mm (12 inches) fromthe previous
one. Transverse joints in each course shall be constructed so that they
are offset by at least 600 mMmm (2 feet) froma joint in any |ower course.
Al joints in every course shall have neat, dense vertical faces; wedge
type joints will not be permtted, except for transverse joints at the end
of a leveling course, where approved. Were this is not attained
otherwi se, sawing will be required. Were drawi ngs do not exactly define
thi ckness or extent of a leveling course, the Contractor shall assure that
the depth and extent is controlled so that no overlaying course will be

pl aced at | ess than the thickness indicated, and in no case |less than 38 nm
(1-1/2 inches).

3.8.2 Ceneral Requirenents for Use of Mechanical Spreader

The tenperature of the bitum nous m xture when dunped into the hopper of
the paver (nechanical spreader) shall be between 120 and 130 degrees C. If
| ess than 120 degrees C, the mxture shall be wasted. The nechanica
spreader shall be adjusted and the speed regul ated so that the surface of
the course being laid will be snpoth and continuous w thout tears and

pul I's, and of such depth that, when conpacted, the surface will conformto
the cross section indicated. Placing centerline areas with crowned
sections or high side of areas with one-way slope shall be as directed.

Pl acing of the m xture shall be as nearly continuous as possible, and the
speed of placing shall be adjusted, as directed, to permt proper rolling.
When segregation occurs in the mxture during placing, the spreading
operation shall be suspended until the cause is determ ned and corrected.

3.8.3 Placing Strips Succeeding Initial Strips

In placing each succeeding strip after the initial strip has been spread
and conpacted as specified below, the screed of the mechanical spreader
shal |l overlap the previously placed strip 50 to 75 nm and be sufficiently
hi gh so that subsequent conpaction produces a snoboth dense joint. Mxture
pl aced on the edge of a previously placed strip by the mechanical spreader
shal | be pushed back to the edge of the strip by the use of a lute. Excess
material shall be renoved and wasted

3.8.4 Handspreading in Lieu of Machi ne Spreading

In isolated areas where use of machine spreading is inpractical, the
m xture shall be spread by hand. Spreading shall be in a manner to prevent
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segregation. The mxture shall be spread uniformly with hot rakes in a
| oose | ayer of thickness that, when conpacted, will conformto the required
grade, density, and thickness.

3.9 JO NTS
3.9.1 Cener al

Joi nts between ol d and new pavenents, between successive days' work, or
joints that have becone cold (less than 80 degrees C ) because of any

del ay, shall be sawed back to ensure continuous bond between the old and
new sections of the course. Al joints shall have the sane texture and
snoot hness as ot her sections of the course. Contact surfaces of previously
constructed pavenents coated by dust, sand, or other objectionable materia
shal | be cl eaned by brushing or shall be cut back as directed. Wen
directed by the Contracting O ficer, the surface agai nst which new materia
is placed shall be sprayed with a thin, uniformcoat of bitum nous materia
conformng to Section 02748 Bl TUM NOUS TACK AND PRI ME COATS. Materia

shal | be applied far enough in advance of the placenent of fresh mxture to
ensure adequate curing. Care shall be taken to prevent danmage or

contam nati on of the sprayed surface.

3.9.2 Transverse Joint

The roller shall pass over the unprotected end of a strip of freshly placed
material only when the placing is discontinued or the delivery of the
mxture is interrupted to the extent that material in place nay becone
cold. 1In all cases, prior to continuing placenent, the edge of previously
pl aced pavement shall be cut back by sawing full depth to expose an even
vertical surface for full thickness of the course. In continuing placenent
of the strip, the mechanical spreader shall be positioned on the transverse
joint so that sufficient hot mxture will be spread to obtain a joint after
rolling that confornms to the required density and snoot hness specified
her ei n.

3.9.3 Longi tudi nal Joints

Edges of a previously placed strip shall be prepared such that the pavenent
in and i medi ately adjacent to the joint between this strip and the
succeeding strip neets the requirenments for grade, snoothness, and density
as described in paragraph ACCEPTABILITY OF WORK

3.10 COVPACTI ON OF M XTURE

Rol l'ing shall begin as soon after placing as the m xture will bear a roller
wi t hout undue di splacement. Delays in rolling freshly spread m xture will
not be permtted. After initial rolling, prelimnary tests of crown,
grade, and snoot hness shall be made by the Contractor. Deficiencies shal
be corrected so that the finished course will conformto requirenents for
grade and snoot hness specified herein. After the crown, grade, and

snoot hness requi rements have been met, rolling shall be continued until a
mat density of 98.0 to 100.0 percent and a joint density of at |east 96.5
percent of density of |aboratory-conpacted speci mens of the same m xture
are obtained. The density will be determ ned and eval uated as specified in
par agr aph PERCENT PAYMENT. Pl aces inaccessible to rollers shall be
thoroughly conpacted wi th hot hand tanpers.

3.10.1 Testing of Mxture
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At the start of the plant operation, a quantity of mxture shall be
prepared sufficient to construct a test section at |east 50 neters | ong,
two spreader wi dths wi de and of thickness to be used in the project.

M xture shall be placed, spread, and rolled with the equi pment to be used
in the project and in accordance with requirements specified above. This
test section will be tested and evaluated as a |lot and shall conformto al
specification requirenments. |If approved by the Contracting O ficer, the
test section may be located in one of the less critical areas of the

proj ect pavenment construction. Oherwise, it shall be | ocated outside the

project paving. |If tests results are satisfactory, the test section shal
remain in the place as part of the conmpl eted pavenent if constructed in the
project paverment area. |If tests indicate that the pavenent does not

conformto specification requirenments, the test section shall be renoved
and the material disposed of off-site. Necessary adjustnents to the plant
operations and rolling procedures shall be made inmedi ately, and anot her
test section constructed, all at no additional cost to the Covernnent.

O her additional test sections, as necessary and as directed, shall be
constructed and will be sampled and tested for conformance with
specification requirenments. In no case shall the Contractor start ful
production of an intermedi ate or wearing course mxture w thout approval.

3.10.2 Correcting Deficient Areas

M xtures that becone contani nated or are defective shall be renpved to the
full thickness of the course. Edges of the area to be renoved shall be cut
so that the sides are perpendicular and parallel to the direction of
traffic and so that the edges are vertical. Edges shall be sprayed with

bi tum nous materials conformng to Section 02748 Bl TUM NOUS TACK AND PRI ME
COAT. Fresh paving mi xture shall be placed in the excavated areas in
sufficient quantity so that the finished surface when conpacted wl|
conformto the grade and smpot hness requirenents. Paving mxture shall be
conpacted to the density specified herein. Skin patching or feather edging
of an area that has been rolled shall not be permtted.

3.11 PROTECTI ON OF PAVEMENT

After final rolling, no vehicular traffic of any kind shall be permtted on
the pavenent until the pavenment has cooled to 60 degrees C

3.12 TESTS

The extent and frequency of testing and inspection shall be sufficient to
assure that all materials, operations, and finished products neet al

requi renents of these specifications and at | east consist of the follow ng
m ni mum amount. All testing shall be perforned by an approved conmercia
testing | aboratory, unless the Contractor has an in-house testing

| abor at ory which has been inspected and approved by the Contracting
Oficer. The nmethods used for sanpling and testing shall be the sane as
those specified for Governnent quality assurance testing. Reports shall be
prepared of all testing and inspection and shall be submitted within 24
hours of the tine sanpling or testing took place. M nimum acceptabl e
extent of testing and inspection shall be as follows:

a. Hot Bin Gradations. Hot Bin Gadations (cold feed gradati on when
drum plant is used) shall be tested in accordance with
ASTM C 136. A minimum of one test per 180 nmetric tons or fraction
t hereof shall be perfornmed.

SECTI ON 02556 Paae 11



F HOOO Kallneaa rnase 111 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0001 TO SCOLI CI TATI ON NO. DACA63-01- B- 0003

b. Marshall Specinens. Marshall Speci nens shall be taken in
accordance with CRD-C 652. At |east one set of specinmens (three
speci mens per set) shall be taken once per 180 netric tons or
fraction thereof.

c. Asphalt Extractions. Asphalt Extractions shall be taken in
accordance with ASTM D 2172, Method A or E. The Contractor may
use asphalt furnances in lieu of extractors to determ ne gradation
asphalt content. These tests shall be performed once per 180
nmetric tons or fraction thereof.

d. Field Densitiy Tests. Field Density Tests (three speci nens per
set) shall be conducted in accordance with CRD-C 650. A mini num
of one test per 180 netirc tons or fraction thereof. Each set
will have two mats and one joint core sanmples. Joint cores wll
be drilled directly on centerline of two adjacent | anes.

e. Thickness Measurenents. Thi ckness Measurenents will be determ ned
on drilled core sanmples and reported.

-- BEnd of Section --
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SECTI ON 02721
SUBBASE COURSES
03/ 97
Amendnent #0001
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO T 180 (1993) Misture-Density Relations of Soils
Using a 4.54-kg (10-1b) Ranmer and an
457-mm (18-in) Drop

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29 (1991a) Unit Weight and Voids in Aggregate

ASTM C 117 (1995) Materials Finer Than 75 m croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils

ASTM D 1556 (1990) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-m cu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Met hod

ASTM D 2487 (1993) dassification of Soils for
Engi neering Purposes (Unified Soil

Cl assification Systen

ASTM D 2922 (1991) Density of Soil and Soil - Aggregate
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in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 4318 (1993) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-doth Sieves for Testing
Pur poses

1.2 DEGREE OF COVPACTI ON

Degree of conpaction is a percentage of the nmaxi mum density obtained by the
test procedure presented in ASTM D 1557. In this specification, degree of
conpaction shall be a percentage of |aboratory maxi num density.

1.3 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Equi prent; FI O

Li st of proposed equi pment to be used in performance of construction work,
i ncl udi ng descriptive data.

SD- 09 Reports

Sanpling and Testing; GA
Copies of initial and in-place test results.

1.4 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be perforned by an approved testing | aboratory
in accordance with Section 01451 CONTRACTOR QUALI TY CONTROL. Tests shall
be performed at the specified frequency. No work requiring testing will be
permtted until the testing |aboratory has been inspected and approved.

The materials shall be tested to establish conpliance with the specified
requi renents.

1.4.1 Sanpl i ng
Sanpl es for | aboratory testing shall be taken in conformance with ASTM D 75.

VWhen deened necessary, the sanpling will be observed by the Contracting
Oficer.
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1.4.2 Tests
1.4.2.1 Si eve Anal ysis

Si eve anal ysis shall be made in confornmance with ASTM C 117 and ASTM C 136.
Si eves shall conformto ASTME 11. A m ni mum of one anal ysis shall be
performed for each 2,500 square nmeters or fraction thereof, of material

pl aced.

1.4.2.2 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index shall be determ ned in accordance wth
ASTM D 4318. One test each for liquid limt and plasticity index shall be
performed for each sieve anal ysis.

1.4.2.3 Moi sture-Density Determ nations

The maxi mum density and opti mum noi sture shall be determ ned in accordance
with ASTM D 1557 [ AM #1] Met hod C.

1.4.2.4 Density Tests

Density shall be field neasured in accordance with ASTM D 1556 [ AM #1]

or ASTM D 2922. The calibration curves shall be
checked and adjusted, if necessary, using only the sand cone method as
descri bed in paragraph Calibration, of the ASTM publication. Tests
performed in accordance with ASTM D 2922 result in a wet unit weight of
soi|l and, when using this method, ASTM D 3017 shall be used to determ ne
the noisture content of the soil. The calibration curves furnished with
t he noi sture gauges shall also be checked along with density calibration
checks as described in ASTM D 3017. The calibration checks of both the
density and noi sture gauges shall be made by the prepared containers of
mat eri al method, as described in paragraph Calibration, in ASTM D 2922, on
each different type of material to be tested at the beginning of a job and
at intervals as directed. At |least one field density test shall be
performed for each 900 square nmeters of each 150 nmthick | ayer of
conpacted material or fraction thereof.

1.4.2.5 Wear Test
Wear tests shall be made on subbase course material in conformance with
ASTM C 131. One test shall be run for each 2,500 square neters of
conpl et ed subbase course, or fraction thereof.

1.4.2.6 Wi ght of Sl ag

Wei ght per cubic nmeter of slag shall be determined in accordance with ASTM
C 29 on the subbase course nmateri al

1.4.2.7 Laborat ory Maxi mum Density

At | east one test for moisture density relationship shall be run for each
type of material or conbination of material

1.4.2.8 Thi ckness

At | east one neasurenent for each 400 square neters (500 square yards) of
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subbase course.

1.4.3 Testing Frequency

1.4.3.1 Initial Tests
One of each of the followi ng tests shall be performed on the proposed
material prior to comencing construction to denonstrate that the proposed
material nmeets all specified requirenents prior to installation

Si eve Anal ysis not including 0.02 nmmsize materia

Liquid limt and plasticity index noisture-density relationship

Wear
Wei ght per cubic nmeter of Slag

aeoop

1.4.3.2 I n- Pl ace Tests

One of each of the followi ng tests shall be performed on sanples taken from
t he placed and conpacted subbase course. Sanples shall be taken for each
1000 square nmeters of each |layer of material placed in each area.

a. Sieve Analysis not including 0.02 nmsize materia

b. Field Density

c. Misture liquid limt and plasticity index

1.4.4 Approval of Material

The source of the material shall be selected 60 days prior to the time the
material will be required in the work. Approval of the materials will be
based on tests for gradation, liquid linmt, and plasticity index performnmed
on sanmpl es taken fromthe conpl eted and conpact ed subbase course.

1.5 VWEATHER LI M TATI ONS

Construction shall be done when the atnospheric tenperature is above 2

degrees C. VWhen the tenperature falls below 2 degrees C, the Contractor
shal |l protect all conpleted areas by approved net hods agai nst detrinental
effects of freezing. Conpleted areas damaged by freezing, rainfall, or

ot her weather conditions shall be corrected to neet specified requirenents.

1.6 EQUI PMENT
Al plant, equipnent, and tools used in the performance of the work will be
subj ect to approval before the work is started and shall be maintained in
sati sfactory working condition at all tines. The equipnment shall be
adequate and shall have the capability of producing the required
conpaction, neeting grade controls, thickness control, and smpot hness
requi renents as set forth herein

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Subbase Course

Aggregates shall consist of crushed stone or slag, gravel, shell, sand, or
ot her sound, durable, approved materials processed and bl ended or naturally
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conbi ned. Aggregates shall be durable and sound, free fromlunps and balls
of clay, organic matter, objectionable coatings, and other foreign
material. Material retained on the 4.75 nm sieve shall have a percentage
of wear not to exceed 50 percent after 500 revol utions when tested as
specified in ASTM C 131. Aggregate shall be reasonably uniformin density
and quality. Slag shall be an air-cool ed, blast-furnace product having a
dry weight of not |ess than 1050 kg/cubic neter. Aggregates shall have a
maxi mum si ze of 50 mm and shall be within the Iimts specified as foll ows:

Maxi mum Al | owabl e Percent age by Wi ght

Passi ng Squar e-Mesh Sieve

Si eve Designation No. 1
2 mm 50
0. 075 mm 15

The portion of any bl ended conponent and of the conpleted course passing
the 0.425 mm shall be either nonplastic or shall have a liquid lint not
greater than 25 and a plasticity index not greater than 5.

PART 3 EXECUTI ON
3.1 OPERATI ON OF AGGREGATE SOURCES

Al'l clearing, stripping and excavating work involved in the opening or
operation of aggregate sources shall be perforned by the Contractor
Aggregat e sources shall be opened to working depth in a manner that
produces excavation faces that are as nearly vertical as practicable for
the material s bei ng excavated. Materials excavated from aggregate sources
shal | be obtained in successive cuts extending through all exposed strata.
Al'l pockets or strata of unsuitable materials overlying or occurring in the
deposit shall be wasted as directed. The methods of operating aggregate
sources and the processing and bl ending of the material may be changed or
nodi fied by the Contracting Officer, when necessary, in order to obtain
material conform ng to specified requirements. Aggregate sources on
private | ands shall be conditioned in agreement with |ocal |aws and
authorities.

3.2 STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and

| evel ed by the Contractor. Al materials, including approved materi al
avai | abl e from excavati on and gradi ng, shall be stockpiled in the manner
and at the locations designated. Aggregates shall be stockpiled on the
cleared and | evel ed areas designated by the Contracting Officer so as to
prevent segregation. Materials obtained fromdifferent sources shall be
stockpil ed separately.

3.3 PREPARATI ON OF UNDERLY! NG MATERI AL
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Prior to constructing the subbase course, the underlying course or subgrade
shal |l be cleaned of all foreign substances. The surface of the underlying
course or subgrade shall neet specified conpaction and surface tol erances.
Ruts, or soft yielding spots, in the underlying courses, subgrade areas
havi ng i nadequat e conpacti on, and devi ations of the surface fromthe
specified requirenments, shall be corrected by | oosening and renovi ng soft
or unsatisfactory material and by addi ng approved material, reshaping to
line and grade, and recomnpacting to specified density requirements. For
cohesi onl ess underlying courses or subgrades containing sands or gravels,
as defined in ASTM D 2487, the surface shall be stabilized prior to

pl acenent of the subbase course. Stabilization shall be acconplished by

m xi ng subbase-course material into the underlying course, and conpacting
by approved nmethods. The stabilized material shall be considered as part
of the underlying course and shall neet all requirenents for the underlying
course. The finished underlying course shall not be disturbed by traffic
or other operations and shall be nmaintained by the Contractor in a

sati sfactory condition until the subbase course is placed.

3.4 GRADE CONTRCL

The finished and conpl eted subbase course shall conformto the |lines,
grades, and cross sections shown. The |ines, grades, and cross sections
shown shall be mmintained by means of |ine and grade stakes placed by the
Contractor at the work site.

3.5 M XI NG AND PLACI NG MATERI ALS

The materials shall be m xed and placed to obtain uniformty of the subbase
material at the water content specified. The Contractor shall nake such
adjustments in mxing or placing procedures or in equipnment as may be
directed to obtain the true grades, to mnimze segregati on and
degradation, to reduce or accelerate |loss or increase of water, and to
insure a satisfactory subbase course.

3.6 LAYER THI CKNESS

The conpacted thickness of the conmpleted course shall be as indicated.
VWhen a conpacted |ayer of 150 mm is specified, the material may be pl aced
in a single layer; when a conpacted thickness of nore than 150 mm is
requi red, no layer shall exceed 150 nm nor be less than 75 nm when
conpact ed.

3.7 COVPACTI ON

Each | ayer of the subbase course shall be conpacted as specified with
approved conpaction equi pnent. Witer content shall be mmintai ned during

t he conpaction procedure to within plus or mnus one percent of optimm
wat er content, as determned fromlaboratory tests, as specified in

par agraph SAMPLI NG AND TESTING In all places not accessible to the
rollers, the mixture shall be conpacted with hand-operated power tanpers.
Conpaction shall continue until each layer is conpacted through the ful
depth to at | east the percent of |aboratory maxi num density shown on the
drawi ngs. The Contractor shall make such adjustnents in conpacting or
finishing procedures as may be directed to obtain true grades, to mnimnze
segregati on and degradation, to reduce or increase water content, and to
ensure a satisfactory subbase course. Any materials that are found to be
unsati sfactory shall be renpved and replaced with satisfactory material or
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reworked, as directed, to neet the requirenments of this specification
3.8 EDGES

Approved material shall be placed al ong the edges of the subbase course in
such quantity as will conpact to the thickness of the course being
constructed. \When the course is being constructed in two or nore |ayers,

at least a 300 nm width of the shoulder shall be rolled and conpacted
simul taneously with the rolling and conpacting of each |ayer of the subbase
course, as directed.

3.9 SMOOTHNESS TEST

The surface of each | ayer shall not show deviations in excess of 10 mm when
tested with a 3.6 m (12 foot) straightedge applied parallel with and at
right angles to the centerline of the area to be paved. Deviations
exceedi ng this anmount shall be corrected by renoving material, replacing
with new material, or reworking existing material and conpacting, as

di rect ed.

3.10 THI CKNESS CONTRCL

The conpl eted thi ckness of the subbase course shall be in accordance with
t he t hi ckness and grade indicated on the drawi ngs. The thickness of each
course shall be nmeasured at intervals providing at | east one neasurenent
for each 400 square nmeters or part thereof of subbase course. The

t hi ckness neasurenent shall be made by test holes, at least 75 nm in

di ameter through the course. The conpl eted subbase course shall not be
nore than 13 mm deficient in thickness nor nore than 13 mm above or bel ow
the established grade. Where any of these tol erances are exceeded, the
Contractor shall correct such areas by scarifying, adding new material of
proper gradation or renoving material, and conpacting, as directed. \Where
the nmeasured thickness is 13 nmor nore thicker than shown, the course wll
be considered as conform ng with the specified thickness requirements plus
13 mm The average job thickness shall be the average of the job
nmeasurenents as specified above but within 6 mm of the thickness shown.

3.11 MAI NTENANCE

The subbase course shall be mmintained in a satisfactory condition unti
accept ed.

-- End of Section --
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SECTI ON 02722
AGGREGATE BASE COURSE
09/ 98
Amendnent #0001
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 29/ C 29M (1997) Bulk Density ("Unit Weight") and
Voi ds in Aggregate

ASTM C 88 (1990) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul fate

ASTM C 117 (1995) Materials Finer Than 75 m croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 127 (1988; R 1993) Specific Gravity and

Absorption of Course Aggregate

ASTM C 128 (1993) Specific Gravity and Absorption of
Fi ne Aggregate

ASTM C 131 (1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils

ASTM D 1556 (1990; R 1996) Density and Unit Wi ght of

Soil in Place by the Sand-Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-I1bf/cu. ft. (2,700
kKN-mcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Met hod
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ASTM D 2487 (1993) dassification of Soils for
Engi neering Purposes (Unified Soil
Cl assification Systen

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)
ASTM D 3017 (1996) Water Content of Soil and Rock in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)
ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils
ASTM E 11 (1995) Wre doth Sieves for Testing
Pur poses

TEXAS DEPARTMENT OF TRANSPORTATI ON STANDARD SPECI FI CATI ONS: ( TXDOT)
TXDOT- 01 (1993) Standard Specifications
for Construction of H ghways,
Streets and Bridges
1.2 DEFI NI TI ONS
For the purposes of this specification, the follow ng definitions apply.

1.2.1 Aggr egat e Base Course

Aggr egat e base course (ABC) is well graded, durable aggregate unifornmy
noi stened and mechanical ly stabilized by conpaction.

1.2.2 Degree of Conpaction

Degree of conpaction shall be expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557.

1.3 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data
Pl ant, Equi pnent, and Tools; FIQO

Li st of proposed equi pment to be used in performance of construction work,
i ncl udi ng descriptive data.

SD- 09 Reports
Sanpling and testing; FIO Field Density Tests; FIO

Calibration curves and related test results prior to using the device or
equi prent being calibrated. Copies of field test results within 24 hours
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after the tests are performed. Certified copies of test results for
approval not |ess than 30 days before material is required for the work.

1.4 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be perfornmed by a testing | aboratory approved in
accordance with Section 01451 CONTRACTOR QUALI TY CONTROL. Wbrk requiring
testing will not be permtted until the testing | aboratory has been

i nspected and approved. The materials shall be tested to establish
conpliance with the specified requirenments; testing shall be perforned at
the specified frequency. The Contracting Oficer nmay specify the tine and
| ocation of the tests. Copies of test results shall be furnished to the
Contracting OFficer within 24 hours of conpletion of the tests.

1.4.1 Sanpl i ng

Sanpl es for | aboratory testing shall be taken in conformance with ASTM D 75.
VWhen deened necessary, the sanpling will be observed by the Contracting
Oficer.

1.4.2 Test s

The followi ng tests shall be perforned in confornmance with the applicable
standards |i sted.

1.4.2.1 Si eve Anal ysis

Si eve anal ysis shall be made in conformance with ASTM C 117 and ASTM C 136,
and ASTM D 422. Sieves shall conformto ASTME 11. After the initia
test, a mnimum of one analysis shall be performed for each 907 kg of
material [AM #1] delivered with a mnimumof three anal yses for each
day's run until the course is conpleted.

1.4.2.2 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index shall be determ ned in accordance wth
ASTM D 4318. One liquid limt and plasticity index shall be performed for
each sieve anal ysis.

1.4.2.3 Mbi sture-Density Determ nations

The maxi mum density and opti mum noi sture content shall be determ ned in
accordance with ASTM D 1557, [ AM #1] Method C

1.4.2.4 Field Density Tests

Density shall be field neasured in accordance with ASTM D 1556 or ASTM D 2922.
For the nmethod presented in ASTM D 1556 the base plate as shown in the

drawi ng shall be used. For the nmethod presented in ASTM D 2922 the

calibration curves shall be checked and adjusted if necessary using only

t he sand cone nethod as described in paragraph Calibration, of the ASTM
publication. Tests perforned in accordance with ASTM D 2922 result in a

wet unit weight of soil and when using this nethod, ASTM D 3017 shall be
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used to determ ne the noisture content of the soil. The calibration curves
furni shed with the noisture gauges shall al so be checked along with density
cal i bration checks as described in ASTM D 3017. The calibration checks of
both the density and npi sture gauges shall be made by the prepared

contai ners of material nethod, as described in paragraph Calibration of
ASTM D 2922, on each different type of material being tested at the

begi nning of a job and at intervals as directed. At |least one field
density test shall be perforned for each 836 square neters of each | ayer of
base course constructed.

1.4.2.5 Wear Test
Wear tests shall be nade on ABC course material in conformance with ASTM C
131. One test shall be run per 2508 square neters of conpleted course. A
m ni mum of one test per aggregate source shall be run.

1.4.2.6 Wi ght of Sl ag

Wei ght per cubic nmeter of slag shall be determined in accordance with ASTM
C 29/ C 29M on the ABC course materi al

1.4.3 Testing Frequency

1.4.3.1 Initial Tests
One of each of the followi ng tests shall be performed on the proposed
material prior to comencing construction to denonstrate that the proposed
material nmeets all specified requirenents when furnished. |If materials
fromnmore than one source are going to be utilized, this testing shall be
conpl eted for each source.

a. Sieve Analysis.

b. Liquid limt and plasticity index noisture-density
rel ati onshi p.

c. Misture-density relationship.
d. Wear.

e. Wight per cubic neter of Slag.

1.4.3.2 In Place Tests

One of each of the followi ng tests shall be performed on sanples taken from
t he placed and conpacted ABC. Samples shall be taken and tested at the
rates indicated.

a. Density tests shall be perforned on every lift of material placed
and at a frequency of one set of tests for every 836 square neters, or
portion thereof, of conpleted area.

b. Sieve Analysis shall be perfornmed for every 500 netric tons, or
portion thereof, of material placed.

c. Liquidlimt and plasticity index tests shall be perforned at the
same frequency as the sieve anal ysis.
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d. Wear tests shall be perforned in accordance with ASTM C 131. One
test shall be run per 2508 square nmeters of conpleted base course. A
m ni mum of one test per aggregate source shall be run.
1.4.4 Approval of Material

The source of the material shall be selected 60 days prior to the time the

material will be required in the work. Tentative approval of material wll
be based on initial test results. Final approval of the materials will be
based on sieve analysis, liquid linmt, and plasticity index tests performed

on sampl es taken fromthe conpleted and fully conpacted ABC
1.5 WEATHER LI M TATI ONS

Construction shall be done when the atnospheric tenperature is above 2
degrees C. \Wen the tenperature falls below 2 degrees C, the Contractor
shal |l protect all conpleted areas by approved net hods agai nst detrinental
effects of freezing. Conpleted areas damaged by freezing, rainfall, or

ot her weather conditions shall be corrected to neet specified requirenents.

1.6 PLANT, EQUI PMENT, AND TOOLS

Al plant, equipnent, and tools used in the performance of the work will be
subj ect to approval before the work is started and shall be maintained in
sati sfactory working condition at all tines. The equipnment shall be
adequate and shall have the capability of producing the required
conpaction, neeting grade controls, thickness control, and smpot hness

requi renents as set forth herein

PART 2 PRODUCTS
2.1 AGCREGATES

The ABC shall consist of clean, sound, durable particles of crushed stone,
crushed sl ag, crushed gravel, crushed recycl ed concrete, angul ar sand, or
ot her approved material. ABC shall be free of lunps of clay, organic
matter, and ot her objectionable materials or coatings. The portion
retained on the 4.75 mm si eve shall be known as coarse aggregate; that
portion passing the 4.75 mm si eve shall be known as fine aggregate.

2.1.1 Coar se Aggregate

Coarse aggregates shall be angul ar particles of uniformdensity. Wen the
coarse aggregate is supplied fromnore than one source, aggregate from each
source shall meet the specified requirements and shall be stockpiled
separately.

a. Crushed Gravel: Crushed gravel shall be manufactured by crushing
gravel s, and shall meet all the requirenments specified bel ow

b. Crushed Stone: Crushed stone shall consist of freshly m ned
quarry rock, and shall neet all the requirenents specified bel ow.

c. Crushed Recycled Concrete: Crushed recycled concrete shal
consi st of previously hardened portland cement concrete or other concrete
cont ai ni ng pozzol anic binder material. The recycled material shall be free
of all reinforcing steel, bitum nous concrete surfacing, and any ot her
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foreign material and shall be crushed and processed to nmeet the required
gradations for coarse aggregate. Crushed recycled concrete shall neet al
ot her applicable requirements specified bel ow

d. Crushed Slag: Crushed slag shall be an air-cool ed bl ast-furnace
product having an air dry unit weight of not |ess than 1045 kg/cubic neter
as determ ned by ASTM C 29/C 29M and shall neet all the requirenents
speci fied bel ow

2.1.1.1 Aggr egat e Base Course

ABC coarse aggregate shall not show nmore than 50 percent |oss when

subj ected to the Los Angel es abrasion test in accordance with ASTM C 131
The amount of flat and el ongated particles shall not exceed 30 percent. A
flat particle is one having a ratio of width to thickness greater than 3;
an elongated particle is one having a ratio of length to width greater than
3. In the portion retained on each sieve specified, the crushed aggregates
shall contain at |east 50 percent by weight of crushed pieces having two or
nore freshly fractured faces with the area of each face being at | east

equal to 75 percent of the smallest nidsectional area of the piece. When
two fractures are contiguous, the angle between planes of the fractures
must be at | east 30 degrees in order to count as two fractured faces.
Crushed gravel shall be manufactured from gravel particles 50 percent of

whi ch, by weight, are retained on the maxi num size sieve listed in TABLE 1.

2.1.2 Fi ne Aggregate
Fi ne aggregates shall be angular particles of uniformdensity. Wen the
fine aggregate is supplied fromnore than one source, aggregate from each
source shall meet the specified requirenents.

2.1.2.1 Aggr egat e Base Course
ABC fine aggregate shall consist of screenings, angular sand, crushed
recycled concrete fines, or other finely divided m neral natter processed
or naturally conbined with the coarse aggregate.

2.1.3 Gradati on Requirenents

Requi renents for gradation specified shall apply to the conpl eted base
course. The aggregates shall be continuously graded within the foll ow ng

l[imts:
Per cent age by Wi ght Passi ng
Si eve Designation Squar e- Mesh Si eve*
44 mm 100
22 mm 65- 90
9.5 mm 50- 70
No. 4 35-55
No. 40 15- 30

*The table is based on aggregates of uniformspecific gravity and the

per cent ages passing the various sieves are subject to appropriate
corrections in accordance with ASTM C 127 and C 128 when aggregates of
"varying specific gravity are used.” The gradation above conforns to Texas
Department of Transportation Standard Specification for base course, Item
247, Type A, G adel.
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2.1. 4 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index requirenents shall apply to the conpleted
course and shall also apply to any conponent that is blended to neet the
requi red gradation. The portion of any conponent or of the conpleted
course passing the 0.425 nm sieve shall be either nonplastic or have a
liquid limt not greater than 25 and a plasticity index not greater than 5.

PART 3 EXECUTI ON
3.1 GENERAL REQUI REMENTS

VWhen the ABC is constructed in nore than one | ayer, the previously
constructed | ayer shall be cleaned of |oose and foreign matter by sweeping
wi th power sweepers or power broons, except that hand broons may be used in
areas where power cleaning is not practicable. Adequate drainage shall be
provided during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. G ade stakes shall be in lines parallel
to the centerline of the area under construction and suitably spaced for
string |ining.

3.2  OPERATI ON OF AGGREGATE SOURCES
Aggregates shall be obtained fromoffsite sources.
3.3  STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and

| evel ed by the Contractor. Al materials, including approved materi al
avai | abl e from excavati on and gradi ng, shall be stockpiled in the manner
and at the locations designated. Aggregates shall be stockpiled on the
cleared and | evel ed areas designated by the Contracting Oficer to prevent
segregation. Materials obtained fromdifferent sources shall be stockpiled
separately.

3.4 PREPARATI ON OF UNDERLYI NG COURSE

Prior to constructing the ABC, the underlying course or subgrade shall be
cl eaned of all foreign substances. At the time of construction of the ABC,
t he underlying course shall contain no frozen material. The surface of the
under | yi ng course or subgrade shall neet specified conpaction and surface
tol erances. The underlying course shall conformto Section 02721 SUBBASE
COURSES. Ruts or soft yielding spots in the underlying courses, areas
havi ng i nadequat e conpacti on, and devi ati ons of the surface fromthe
requi renents set forth herein shall be corrected by | oosening and renpvi ng
soft or unsatisfactory material and by addi ng approved material, reshaping
to line and grade, and reconpacting to specified density requirenents. For
cohesi onl ess underlying courses contai ning sands or gravels, as defined in
ASTM D 2487, the surface shall be stabilized prior to placement of the ABC
Stabilization shall be acconplished by mxing ABC into the underlying
course and conpacting by approved nmethods. The stabilized material shal
be considered as part of the underlying course and shall neet al
requi renents of the underlying course. The finished underlying course
shall not be disturbed by traffic or other operations and shall be
mai nt ai ned by the Contractor in a satisfactory condition until the ABCis
pl aced.
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3.5 | NSTALLATI ON
3.5.1 M xing the Materials

The coarse and fine aggregates shall be mxed in a stationary plant, or in
a traveling plant or bucket | oader on an approved paved working area. The
Contractor shall nake adjustnents in mxing procedures or in equipment as
directed to obtain true grades, to mnimnmze segregati on or degradation, to
obtain the required water content, and to insure a satisfactory ABC neeting
all requirements of this specification

3.5.2 Pl aci ng

The mi xed material shall be placed on the prepared subgrade or subbase in

| ayers of uniformthickness with an approved spreader. When a conpacted
layer 150 mmor less in thickness is required, the material shall be placed
in a single layer. Wen a conpacted |ayer in excess of 150 nmis required,
the material shall be placed in |ayers of equal thickness. No |ayer shal
exceed 150 mmor |ess than 75mm when conpacted. The layers shall be so

pl aced that when conpacted they will be true to the grades or |evels
required with the | east possible surface disturbance. Were the ABCis

pl aced in nore than one |ayer, the previously constructed |ayers shall be
cl eaned of | oose and foreign matter by sweeping with power sweepers, power
brooms, or hand broons, as directed. Such adjustnents in placing
procedures or equi prent shall be made as may be directed to obtain true
grades, to mnimze segregation and degradation, to adjust the water
content, and to insure an acceptable ABC.

3.5.3 Grade Control

The finished and conpl eted ABC shall conformto the lines, grades, and
cross sections shown. Underlying material (s) shall be excavated and
prepared at sufficient depth for the required ABC thickness so that the
finished ABC with the subsequent surface course will neet the designated
gr ades.

3.5.4 Edges of Base Course

The ABC shall be placed so that the conpleted section will be a mi ni mum of
1.5 mw der, on all sides, than the next layer that will be placed above
it. Additionally, approved fill material shall be placed al ong the outer

edges of ABC in sufficient quantities to conpact to the thickness of the
course being constructed, or to the thickness of each layer in a nultiple
| ayer course, allowing in each operation at |east a 600 mMmmwi dth of this
material to be rolled and conpacted simultaneously with rolling and
conpacting of each layer of ABC. |If this base course material is to be
pl aced adj acent to another pavenent section, then the |ayers for both of
t hese sections shall be placed and conpacted al ong this edge at the same
tinme.

3.5.5 Conpacti on

Each [ ayer of the ABC shall be conpacted as specified with approved
conpaction equi pment. Water content shall be maintained during the
conpaction procedure to within plus or mnus one percent of the optinmm
wat er content determ ned fromlaboratory tests as specified in paragraph
SAMPLI NG AND TESTING Rolling shall begin at the outside edge of the
surface and proceed to the center, overlapping on successive trips at |east
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one-half the width of the roller. Alternate trips of the roller shall be
slightly different |l engths. Speed of the roller shall be such that

di spl acement of the aggregate does not occur. |In all places not accessible
to the rollers, the mxture shall be conpacted with hand-operated power
tanmpers. Compaction shall continue until each |ayer has a degree of
conpaction that is at |east 100 percent of |aboratory maxi mum density
through the full depth of the layer. The Contractor shall nake such
adjustments in conpacting or finishing procedures as may be directed to
obtain true grades, to mnimze segregation and degradation, to reduce or

i ncrease water content, and to ensure a satisfactory ABC. Any materials
that are found to be unsatisfactory shall be removed and replaced with
satisfactory material or reworked, as directed, to nmeet the requirements of
this specification.

3.5.6 Thi ckness

Conpact ed thickness of the aggregate course shall be as indicated. No
i ndi vidual |ayer shall exceed 200 mm nor be less than 75 nmin conpacted
t hi ckness. The total conpacted thickness of the ABC course shall be within
13 mm of the thickness indicated. Were the nmeasured thickness is nore than
13 mm deficient, such areas shall be corrected by scarifying, adding new
mat eri al of proper gradation, reblading, and reconpacting as directed.
Where the nmeasured thickness is nore than 13 nm thicker than indicated,
t he course shall be considered as conform ng to the specified thickness
requi renents. Average job thickness shall be the average of all thickness
nmeasurenents taken for the job, but shall be within 6 mm of the thickness
i ndi cated. The total thickness of the ABC course shall be neasured at
intervals in such a manner as to ensure one neasurenment for each 500 square
neters of base course. Measurenents shall be made in 75 mm di aneter test
hol es penetrating the base course.

3.5.7 Fi ni shi ng

The surface of the top layer of ABC shall be finished after final conpaction
by cutting any overbuild to grade and rolling with a steel-wheeled roller
Thin layers of material shall not be added to the top | ayer of base course

to neet grade. |If the elevation of the top layer of ABCis 13 nmor nore

bel ow grade, then the top layer should be scarified to a depth of at |east

75 mm and new material shall be blended in and conpacted to bring to grade.
Adj ustnments to rolling and finishing procedures shall be made as directed

to mnimze segregati on and degradati on, obtain grades, nmaintain noisture

content, and insure an acceptabl e base course. Should the surface becone
rough, corrugated, uneven in texture, or traffic marked prior to

conpl etion, the unsatisfactory portion shall be scarified, reworked and

reconpacted or it shall be replaced as directed.

3.5.8 Snmoot hness

The surface of the top |layer shall show no deviations in excess of 10 mm
when tested with a 3.05 neter straightedge. Measurenents shall be taken
in successive positions parallel to the centerline of the area to be paved.

Measurenents shall al so be taken perpendicular to the centerline at 15
meter intervals. Deviations exceeding this amunt shall be corrected by
renoving material and replacing with new material, or by reworking existing
material and conpacting it to nmeet these specifications.

3.6 TRAFFI C
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3.

Conpl et ed portions of the ABC course may be opened to limted traffic,
provided there is no marring or distorting of the surface by the traffic.
Heavy equi pment shall not be permitted except when necessary to
construction, and then the area shall be protected agai nst marring or
damage to the conpl eted work.

.7 MAI NTENANCE

The ABC shall be maintained in a satisfactory condition until the ful
paverment section is conpleted and accepted. Maintenance shall include

i mediate repairs to any defects and shall be repeated as often as
necessary to keep the area intact. Any ABC that is not paved over prior to
the onset of winter, shall be retested to verify that it still conplies
with the requirenents of this specification. Any area of ABC that is
damaged shall be reworked or replaced as necessary to conply with this
speci fication.

8 DI SPCSAL OF UNSATI SFACTORY MATERI ALS

Any unsuitable materials that nmust be rempved shall be di sposed of as directed.

No additional paynments will be nmade for materials that nust be repl aced.

-- End of Section --
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SECTI ON 02731
AGGREGATE SURFACE COURSE
01/ 98
Amendnent #0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Materials Finer Than 75 m croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 131 (1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 422 (1963; R 1990) Particle-Size Analysis of
Soils

ASTM D 1556 (1990; R 1996) Density and Unit Wi ght of

Soil in Place by the Sand-Cone Met hod

ASTM D 1557 (1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
KN-mfcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Method

ASTM D 2922 (1996) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 3017 (1988; R 1993) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)

ASTM D 3740 (1996) M ni mum Requirenments for Agencies

Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction
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ASTM D 4318 (1995a) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM E 11 (1995) Wre-doth Sieves for Testing
Pur poses

1.2 DEGREE OF COVPACTI ON

Degree of conpaction is a percentage of the nmaxi mum density obtained by the
test procedure presented in ASTM D 1557 abbrevi ated herein as present
| aborat ory maxi num density.

1.3 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Equi prent; FI O

Li st of proposed equi pment to be used in performance of construction work
i ncl udi ng descriptive data.

SD- 09 Reports
Sanpling and Testing; FIO Density Test; FIO

Calibration curves and related test results prior to using the device or
equi prent being calibrated. Copies of field test results within 24 hours
after the tests are performed. Test results fromsanples, not |ess than 30
days before material is required for the work. Results of |aboratory tests
for quality control purposes, for approval, prior to using the material

1.4 EQUI PMENT

Al'l plant, equipnent, and tools used in the perfornmance of the work covered
by this section will be subject to approval by the Contracting Oficer
before the work is started and shall be maintained in satisfactory working
condition at all times. The equi pment shall be adequate and shall have the
capability of producing the required compaction, and meeting the grade
controls, thickness controls, and snpot hness requirements set forth herein

1.5 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be performed by an approved comrercial testing

| aboratory or by the Contractor, subject to approval. |If the Contractor
elects to establish its own testing facilities, approval of such facilities
wi Il be based on conpliance with ASTM D 3740. No work requiring testing
will be permitted until the Contractor's facilities have been inspected and
approved.

1.5.1 Sanpl i ng

Sanpling for material gradation, liquid limt, and plastic limt tests
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shall be taken in conformance with ASTM D 75. When deenmed necessary, the
sampling will be observed by the Contracting Oficer

1.5.2 Testi ng

1.5.2.1 G adati on
Aggregate gradation shall be nade in conformance with ASTM C 117, ASTM C 136,
and ASTM D 422. Sieves shall conformto ASTME 11. [AM#1] After the

initial test, a mninmumof one analysis shall be perforned for each 1000
netric tons of material placed.

1.5.2.2 Liquid Limt and Plasticity |ndex

Liquid limt and plasticity index shall be determ ned in accordance wth
ASTM D 4318. [AM #1] One test shall be perfornmed for each sieve anal ysis.

1.5.3 Approval of Materials

The source of the material to be used for producing aggregates shall be
sel ected 60 days prior to the tine the material will be required in the
wor k. Approval of sources not already approved by the Corps of Engi neers
wi Il be based on an inspection by the Contracting Oficer. Tentative
approval of materials will be based on appropriate test results on the
aggregate source. Final approval of the materials will be based on tests
for gradation, liquid Iimt, and plasticity index perforned on sanpl es
taken fromthe conpl eted and conpacted surface course.

1.6 VWEATHER LI M TATI ONS

Aggregate surface courses shall not be constructed when the anbient
tenmperatures is below 2 degrees C and on subgrades that are frozen or
contain frost. It shall be the responsibility of the Contractor to
protect, by approved nethod or nethods, all areas of surfacing that have
not been accepted by the Contracting Oficer. Surfaces damaged by freeze,
rainfall, or other weather conditions shall be brought to a satisfactory
condition by the Contractor

PART 2 PRODUCTS
2.1 AGCREGATES

Aggregates shall consist of clean, sound, durable particles of natura
gravel, crushed gravel, crushed stone, sand, slag, soil, or other approved
materi al s processed and bl ended or naturally conbined. Aggregates shall be
free fromlunps and balls of clay, organic nmatter, objectionable coatings,
and other foreign materials. The Contractor shall be responsible for
obtaining materials that neet the specification and can be used to neet the
grade and snoot hness requirenents specified herein after all conpaction
operations have been conpl et ed.

2.1.1 Coar se Aggregates

The material retained on the 5 mm sieve shall be known as coarse
aggregate. Coarse aggregates shall be reasonably uniformin density and
quality. The coarse aggregate shall have a percentage of wear not to
exceed 50 percent after 500 revol utions as determ ned by ASTM C 131. The
amount of flat and/or el ongated particles shall not exceed 20 percent. A
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flat particle is one having a ratio of width to thickness greater than
three; an elongated particle is one having a ratio of length to width
greater than three. Wen the coarse aggregate is supplied fromnore than
one source, aggregate from each source shall neet the requirenments set
forth herein.

2.1.2 Fi ne Aggregates

The material passing the 5 nm sieve shall be known as fine aggregate.
Fi ne aggregate shall consist of screenings, sand, soil, or other finely
di vided mineral matter that is processed or naturally conbined with the
coar se aggregate.

2.1.3 Gradati on Requirenents

Gradation requirenents specified in TABLE | shall apply to the conpl eted
aggregate surface. It shall be the responsibility of the Contractor to
obtain materials that will meet the gradation requirements after m xing,
pl aci ng, compacting, and ot her operations. TABLE | shows permi ssible
gradi ngs for granular material used in aggregate surface roads and
airfields. Sieves shall conformto ASTME 11
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TABLE |. GRADATI ON FOR AGGREGATE SURFACE COURSES
Per cent age by Wi ght Passi ng
Si eve Designation Squar e- Mesh Si eve*
25 mm (1-inch) 100
13 mm (1/ 2-i nch) 40 - 70
4.75 mm (No. 4) 20 - 50
2 mm (No. 10) 15 - 40
0. 425 nm (No. 40) 10 - 30
0. 075 nm (No. 200) 5- 20

The portion of any bl ended conponent and of the conpleted course passing
the 0.425 mm (No. 40(420-micron)) sieve shall have a liquid limt not
greater than 32 and a plasticity index not |less than 6 and not greater than
12.

*The table is based on aggregates of uniformspecific gravity and the

per cent ages passing the various sieves are subject to appropriate
corrections in accordance with ASTM C 127 and ASTM C 128 when aggr egates of
varying specific gravity are used.

2.1.3.1 Contractor's Option

At the discretion of the Contractor, and with notification to the
Contracting O ficer, the followi ng gradation may be substituted for that
shown in paragraph MATERI ALS. The gradation selected will be used for the
entire area to receive Gavel Surface Course:

a. For Texas, except Red River Arnmy Depot, TX, Longhorn AAP, TX, and
Lone Star AAP, TX

Per cent age by Wi ght Passing

Si eve Designation Squar e- Mesh Si eve*
44 mm (1-3/4") 100
22 mm (7/8") 65 - 90
9 mm (3/8") 50 - 70
4.75 mm (No. 4) 35 - 55
0.425 nm (No. 40) 15 - 30

The portion of any bl ended conponent and of the conpleted course passing
the 0.425 mm (No. 40)(420-micron ) sieve shall have a liquid limt not
greater than 35 and a plasticity index not |less than 6 and not greater than
12.

*The table is based on aggregates of uniformspecific gravity and the

per cent ages passing the various sieves are subject to appropriate
corrections in accordance with ASTM C 127 and ASTM C 128 when aggr egates of
varying specific gravity are used. The gradati on above confornms to Texas
State Departnent of H ghways and Public Transportation Standard

Speci fication for base course, Item 248, Type A, Gade 1
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2.2 LIQUD LIMT AND PLASTI CI TY | NDEX REQUI REMENTS

The portion of the conpleted aggregate surface course passing the 0.425 nm
sieve shall have a maximumliquid limt of 35 and a plasticity index of 4
to 9.

PART 3 EXECUTI ON
3.1 OPERATI ON OF AGGREGATE SOURCES

Clearing, stripping, and excavating shall be the responsibility of the
Contractor. The aggregate sources shall be operated to produce the
gquantity and quality of materials nmeeting these specification requirenents
in the specified time limt. Upon conpletion of the work, the aggregate
sources on Governnent property shall be conditioned to drain readily and be
left in a satisfactory condition. Aggregate sources on private |ands shal
be conditioned in agreenent with |local laws or authorities.

3.2 STOCKPI LI NG MATERI ALS

Prior to stockpiling the material, the storage sites shall be cleared and

| evel ed by the Contractor. Al materials, including approved materi al
avai | abl e from excavati on and gradi ng, shall be stockpiled in the manner
and at the locations designated. Aggregates shall be stockpiled in such a
manner that will prevent segregation. Aggregates and binders obtained from
di fferent sources shall be stockpiled separately.

3.3 PREPARATI ON OF UNDERLY! NG COURSE SUBGRADE

The underlying course, including shoul ders, shall be cleaned of all foreign
substances. At the tine of surface course construction, the underlying
course shall contain no frozen material. Ruts or soft yielding spots in

t he underlying course areas having i nadequate conpacti on and devi ati ons of
the surface fromthe requirements set forth herein shall be corrected by

| ooseni ng and rempvi ng soft or unsatisfactory material and by adding
approved material, reshaping to line and grade and reconpacting to density
requi renents specified in Section 02722 AGGREGATE BASE COURSE. The
conpl et ed underlying course shall not be disturbed by traffic or other
operations and shall be maintained by the Contractor in a satisfactory
condition until the surface course is placed.

3.4 GRADE CONTRCL

During construction, the lines and grades including crowm and cross sl ope
i ndi cated for the aggregate surface course shall be maintai ned by nmeans of
line and grade stakes placed by the Contractor in accordance with the
SPECI AL CONTRACT REQUI REMENTS.

3.5 M XI NG AND PLACI NG MATERI ALS

The materials shall be m xed and placed to obtain unifornmty of the
material and a uni form opti mum water content for conpaction. The
Contractor shall nake adjustnents in mxing, placing procedures, or in
equi prent to obtain the true grades, to mninze segregation and
degradation, to obtain the desired water content, and to ensure a

sati sfactory surface course.

3.6 LAYER THI CKNESS
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The aggregate material shall be placed on the underlying course in |layers
of uniformthickness. Wen a conpacted |ayer of 150 mm or less is
specified, the material may be placed in a single |ayer; when a conpacted
t hi ckness of nmore than 150 nm is required, no layer shall exceed 150 mm
nor be |less than 75 nmm when conpacted. [AM #1] Thi ckness neasurenents
shal |l be taken for each 500 square neters of material placed.

3.7 COVPACTI ON

Each | ayer of the aggregate surface course shall be conpacted with approval
conpaction equi prent. The water content during the conpaction procedure
shal | be maintained at optinumor at the percentage specified by the
Contracting Oficer. In locations not accessible to the rollers, the

m xture shall be conpacted with mechani cal tampers. Conpaction shal
continue until each layer through the full depth is conpacted to at |east
100 percent of |aboratory maxi mumdensity. Any materials that are found to
be unsatisfactory shall be rempbved and replaced with satisfactory materi al
or reworked to produce a satisfactory material. [AM#1] At |least one field
density test shall be perforned for each 500 square neters of each | ayer of
mat eri al pl aced.

3.8 EDCGES OF AGGREGATE- SURFACED ROAD

Approved material shall be placed al ong the edges of the aggregate surface

course in such quantity as to conpact to the thickness of the course being

constructed. When the course is being constructed in two or nore |ayers,

at least 300 mm of shoulder width shall be rolled and conpacted

simul taneously with the rolling and conpacting of each |layer of the surface
cour se.

3.9 SMOOTHNESS TEST

The surface of each | ayer shall not show any deviations in excess of 10 nm
(3/8 inch) when tested with a 3 m (10 foot) straightedge applied both
parallel with and at right angles to the centerline of the area to be
paved. Devi ations exceeding this amunt shall be corrected by the
Contractor by renoving material, replacing with new material, or reworking
exi sting material and conpacting, as directed. [AM #1] Measurenents shal
be taken at 15-neter intervals.

3.10 THI CKNESS CONTRCL

The conpl eted thickness of the aggregate surface course shall be within 13
mm (1/2 inch), plus or mnus, of the thickness indicated on plans. The

t hi ckness of the aggregate surface course shall be neasured at intervals in
such manner that there will be a thickness nmeasurenent for at |east each
500 square meters of the aggregate surface course. The thickness

nmeasur enent shall be made by test holes at least 75 nm (3 inches) in

di ameter through the aggregate surface course. Wien the neasured thickness
of the aggregate surface course is nore than 13 nm (1/2 inch) deficient in
t hi ckness, the Contractor, at no additional expense to the Government,

shal |l correct such areas by scarifying, adding m xture of proper gradation,
rebl adi ng, and reconpacting, as directed. Where the nmeasured thickness of
t he aggregate surface course is nore than 13 nm (1/2 inch) thicker than
that indicated, it shall be considered as conformng with the specified

t hi ckness requirenents plus 13 mm (1/2 inch). The average job thickness
shall be the average of the job neasurenments determ ned as specified above,

SECTI ON 02731 Paae 7



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003

but shall be within 6 mm (1/4 inch) of the thickness indicated. Wen the
average job thickness fails to neet this criterion, the Contractor shall,
at no additional expense to the Governnent, make corrections by scarifying,
addi ng or renoving mxture of proper gradation, and rebl ading and
reconpacting, as directed.

3.11 DENSI TY TESTS

Density shall be measured in the field in accordance with ASTM D 1556 or
ASTM D 2922. [AM #1]

For the nethod presented in ASTM D 2922 the calibration curves shall be
checked and adjusted, if necessary, using only the sand cone method as
descri bed in paragraph Calibration of the ASTM publication. Tests
performed in accordance with ASTM D 2922 result in a wet unit weight of

soi | and when using this nethod, ASTM D 3017 shall be used to deternine the
noi sture content of the soil. The calibration curves furnished with the
noi st ure gauges shall al so be checked along with density calibration checks
as described in ASTM D 3017. The calibration checks of both the density
and noi sture gauges shall be made by the prepared containers of nmaterial

nmet hod, as described in paragraph Calibration of ASTM D 2922, on each
different type of material being tested at the beginning of a job and at
intervals, as directed.

3.12 WEAR TEST

Wear tests shall be made in conformance with ASTM C 131. [AM #1] One test
shal | be performed per 500 square nmeters of conpleted surface coarse. A
m ni mum of one test per aggregate source shall be perforned.

3.13 MAI NTENANCE

The aggregate surface course shall be maintained in a condition that wll
nmeet all specification requirements until accepted.

-- BEnd of Section --
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SECTI ON 02741
Bl TUM NOUS PAVI NG FOR ROADS, STREETS AND OPEN STORAGE AREAS
09/ 98
Amendnent #0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 88 (1990) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul fate

ASTM C 117 (1995) Materials Finer than 75 mcroneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 127 (1988; R 1993) Specific Gravity and

Absorption of Coarse Aggregate

ASTM C 128 (1993) Specific Gravity and Absorption of
Fi ne Aggregate

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 183 (1995a) Sanpling and the Ampbunt of Testing
of Hydraulic Cenent

ASTM D 5 (1995) Penetration of Bitum nous Materials

ASTM D 75 (1987; R 1992) Sanpling Aggregates

ASTM D 140 (1993) Sanpling Bitum nous Materials

ASTM D 2041 (1995) Theoretical Maxi num Specific
Gravity and Density of Bitum nous Paving
M xtures

SECTI ON 02741 Pade 1



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003

ASTM D 2172 (1995) Quantitative Extraction of Bitunen
from Bi tum nous Paving M xtures

ASTM D 2216 (1992) Laboratory Determ nation of Water
(Moi sture) Content of Soil and Rock

ASTM D 3515 (1996) Hot-M xed, Hot-Laid Bitum nous
Pavi ng M xtures

DEPARTMENT OF THE ARMY, CORPS OF ENG NEERS, HANDBOOK FOR CONCRETE
AND CEMENT ( CRD)

CRD- C 649 (1995) Standard Test Method for Unit
Weight, Marshall Stability, and Fl ow
M xtures

CRD- C 650 (1995) Standard Test Method for Density

and Percent Voids in Compacted Bitum nous
Pavi ng M xtures

CRD- D 652 (1995) Standard Test Method for
Measur enent of Reduction in Marshall

Stability of Bitum nous M xtures Caused by
I mersion in Water

TEXAS DEPARTMENT OF TRANSPORTATI ON STANDARD SPECI FI CATI ONS: ( TXDOT)
TXDOT- 01 (1993) St andard Specifications
for Construction of H ghways,
Streets and Bridges
1.2 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:
SD- 09 Reports
Bi t um nous Pavenent; FIO
Copi es of test results.
SD- 14 Sanpl es

Bi t um nous Pavenent; FlIO.

Sanples of the materials in the quantities indicated below for the job mx
for mul a.
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Aggregate and mineral filler (if needed) 100 kg
to be bl ended in approximtely the sane
proportions as used in the project

Asphal t Cemrent 20 liters

Aggr egat e sanpl es when new sources are devel oped, with a plan for
operation, 45 days before starting production. Sanples of the asphalt
cenent specified, not |less than 60 days before production

Delivery Tickets; FIO

Delivery tickets, during progress of the work.
1.3 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.3.1 Gener al

The bitum nous plant shall be of such capacity to produce the quantities of
bi tum nous m xtures required. Hauling equipnent, paving nmachines, rollers,
m scel | aneous equi pment, and tools shall be provided in sufficient nunbers
and capacity and in proper working condition to place the bituni nous paving
m xtures at a rate equal to the plant output.

1.3.2 Strai ght edge

The Contractor shall furnish and maintain at the site, in good condition
one 3.66 m (12-foot) straightedge for each bitum nous paver. Straightedge
shal | be nade avail able for Government use. Straightedges shall be
constructed of alum numor other |ightweight metal and shall have bl ades of
box or box-girder cross section with flat bottomreinforced to ensure
rigidity and accuracy. Straightedges shall have handles to facilitate
novenent on pavenent.

1.4  WEATHER LI M TATI ONS
Unl ess ot herwi se directed, bitum nous courses shall not be constructed when
tenmperature of the surface of the existing pavement or base course is bel ow
5 degrees C

1.5 PROTECTI ON OF PAVEMENT

After final rolling, no vehicular traffic of any kind shall be pernmitted on
t he paverment until the pavenent has cooled to 60 degrees C.

1.6 GRADE AND SURFACE- SMOOTHNESS REQUI REMENTS
Fi ni shed surface of bitum nous courses, when tested as specified bel ow
shall conformto gradeline and el evati ons shown and to surface-snpot hness
requi renents specified.

1.6.1 Pl an G ade

The grade of the conpleted surface shall not deviate nore than 15.2 mm
(0.05 foot) fromthe plan grade.
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1.6.2 Sur f ace Snpot hness

VWhen a 3.66 m (12-foot) straightedge is laid on the surface parallel with
the centerline of the paved area or transverse fromcrown to pavenrent edge,
the surface shall vary not nore than 6.4 mm (1/4 inch) fromthe

st rai ght edge.

1.7 GRADE CONTRCL

Li nes and grades shall be established and maintai ned by means of |ine and
grade stakes placed at site of work in accordance with the Special Contract
Requi renents. El evations of bench marks used by the Contractor for
control Il ing pavenent operations at the site of work will be determ ned,

est abl i shed, and naintai ned by the Governnent. Finished pavenent

el evations shall be established and controlled at the site of work by the
Contractor in accordance with bench mark el evations furnished by the
Contracting O ficer.

1.8 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be performed by an approved comrercial testing
| aboratory or by the Contractor subject to approval. Unless otherw se
speci fied, sanmpling shall be in accordance with ASTM D 75 for aggregates,
ASTM C 183 for mineral filler, and ASTM D 140 for bitum nous nateri al
Copies of test results shall be furnished to the Contracting Oficer
Approval of a source does not relieve the Contractor of responsibility for
delivery at the job site of materials nmeeting the requirements herein

1.8.1 Tests Required

1.8.1.1 Pl ant M x

a. Hot Bin G adations
Hot bin gradations (cold-feed gradati on when drumm x plant is used), shal
be tested in accordance with ASTM C 136 and ASTM C 117. A m ni num of one
test will be conducted per every 181,400 kg (200 tons) of wearing course
m x placed or fraction thereof.

b. Marshal | Speci nens
Mar shal | Speci mens shall be taken in accordance with CRD-C 652-95. At
| east one set of specinmens shall be taken per each 181,400 kg (200 tons) of
wearing course mx placed. However, not less than two sets of specinmens
(three specinens per set) shall be taken in any one day regardl ess of the
gquantity of m x placed.

C. Asphalt Extractions
Asphalt extractions shall be performed in accordance with ASTM D 2172,

Method A or B. At |east one asphalt extraction shall be conducted once per
200 metric tons or fraction thereof.

1.8.1.2 Field Density Tests
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Field Density Tests shall be conducted in accordance with CRD-C 650-95. A
m ni mum of one test, three specinmens per test [AM#1] (two cores on mat and
one core on joint), shall be conducted per every 181, 400 kg (200 tons) of
wearing course mx placed or fraction thereof.

1.8.1.3 Thi ckness Measur enents

Thi ckness Measurenents shall be taken at a m ni nrum of one neasurenent for
each 836 square neters (1000 square yards) of m x placed.

1.9 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS
1.9.1 M neral Aggregates

M neral aggregates shall be delivered to the site of the bitum nous m xi ng
pl ant and stockpiled in such manner as to preclude fracturing of aggregate
particles, segregation, contam nation, or interm ngling of different
materials in the stockpiles or cold-feed hoppers. Mneral filler shall be
delivered, stored, and introduced into the m xing plant in a manner to
precl ude exposure to noisture or other detrinental conditions.

1.9.2 Bi t um nous Materials

Bi tum nous materials shall be maintained at appropriate tenmperature during
storage but shall not be heated by application of direct flame to walls of
storage tanks or transfer lines. Storage tanks, transfer lines, and wei gh
buckets shall be thoroughly cleaned before a different type or grade of
bitumen is introduced into the system The asphalt cenent shall be heated
sufficiently to allow satisfactory punping of the material; however, the
storage tenperature shall be maintained bel ow 150 degrees C.

1.10 ACCESS TO PLANT AND EQUI PMENT

The Contracting O ficer shall have access at all tines to all parts of the
pavi ng pl ant for checki ng adequacy of the equi pnent in use; inspecting
operation of the plant; verifying weights, proportions, and character of
mat eri al s; and checki ng tenperatures maintained in preparation of the

m xtures.

1.11 DELI VERY TI CKETS

Before the final statenent is allowed, the Contractor shall file with the
Contracting Officer certified delivery tickets for all aggregates and
bi tum nous materials actually used in construction.

PART 2 PRODUCTS
2.1 HOT- M X Surface Course
Bi t um nous hot-m x surface course shall conformto the requirenents of

TXDOT-01 for "Hot-M x Asphaltic Concrete Pavenent," |tem 340, except as
speci fied hereinafter

2.1.1 Asphalt Materi al
Asphalt material for the surface course shall be asphalt cement AC- 20

conform ng to TXDOT-01 for "Asphalts, Gls, and Emulsions," Item 300.
Asphalt material shall come froma source approved for use by the TXDOI.
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The seal nunber fromthe tank and the nunber of the TXDOT Laboratory test
report shall be furnished to the Contracting Oficer
2.1.2 Pavi ng M xture
Pavi ng m xture shall be Type "D’
2.1.3 State Specification Mdifications
TXDOT Specification shall be nodified as foll ows:
(a) Material retained on the No. 10 screen shall not exceed 65 percent.
(b) Density and stability requirenents shall not apply.
(c) Construction nethods paragraph shall not apply.

(d) The measurenment and paynent paragraphs shall not apply.

2.2 PROPORTI ONI NG OF M XTURE
2.2.1 Job M x Fornul a

The JMF for the bitum nous m xture shall be furnished to the Contracting
Oficer for approval. No payment will be made for m xtures produced prior
to the approval of the JM~. The formula will indicate the percentage of
each stockpile and mneral filler, the percentage of each size aggregate,
t he percentage of bitunen, and the tenperature of the conpleted m xture
when di scharged fromthe mxer. The tol erances specified in TXDOT-01
"I'tem 340, will be allowed for asphalt content, tenperature, and aggregate
grading for tests conducted on the m x as discharged fromthe m xi ng pl ant.
Bi tum nous mi x that deviates nmore than - 4 degrees C (25 degrees F). from
the JMF shall be rejected. The JMF may be adjusted during construction to
i mprove paving m xtures, as directed, without adjustnents in the contract
prices.

2.2.2 Test Properties of Bitum nous M xtures
Fi ni shed m xture shall neet requirenments descri bed bel ow when tested in
accordance with CRD-C 649-95. All sanples will be conpacted with 50 bl ows
of specified hanmer on each side of sanple. \When bitum nous mxture fails
to neet the requirenents specified bel ow, the paving operation shall be
stopped until the cause of nonconpliance is determned and corrected.

2.2.2.1 Stability, Flow, and Voids

Requi renents for stability, flow, and voids are shown in TABLES IIl and IV
for nonabsorptive and absorptive aggregates, respectively.

Requi rements for stability, flow, and voids are shown in TABLES | and Il for
nonabsorptive and absorptive aggregates, respectively.

TABLES | and Il - Not Used.

TABLE I'11. NONABSORPTI VE- AGGCREGATE M XTURE
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Weari ng Course

Stability mninum pounds 500
FI ow maxi mum 1/100-i nch units 20
Voids total mx, percent (1) 3-5
Voids filled with bitunen, percent (2) 75- 85

(1) The Contracting Oficer may permt deviations fromlimts specified when
gyratory nethod of design is used to develop the JMF

TABLE IV. ABSORPTI VE- AGGREGATE M XTURE

Weari ng Course

Stability mninum pounds 500
FI ow maxi num 1/100-i nch units 20
Voids total mx, percent (1) 2-4
Voids filled with bitunen, percent (2) 80-90

(1) The Contracting Oficer may permt deviations fromlimts specified when
gyratory nethod of design is used to develop the JMF

a. \Wen the water-absorption value of the entire blend of aggregate does not
exceed 2.5 percent as determ ned in accordance with ASTM C 127 and ASTM C
128, the aggregate is designated as nonabsorptive. The theoretical specific
gravity conmputed fromthe apparent specific gravity or ASTM D 2041 will be
used in conputing voids total mx and voids filled with bitunen, and the

m xture shall meet requirenents in TABLE I.

b. \When the water-absorption value of the entire blend of aggregate exceeds
2.5 percent as deternmined in accordance with ASTM C 127 and ASTM C 128, the
aggregate is designated as absorptive. The theoretical specific gravity
conputed from ASTM D 2041 shall be used in computing percentages of voids
total mix and voids filled with bitumen; the m xture shall neet requirenents
in TABLE I1.

2.2.2.2 Stability

The index of retained stability nust be greater than 75 percent as

determ ned by CRD-C 652-95. When the index of retained stability is |ess
than 75, the aggregate stripping tendencies may be countered by the use of
hydrated lime or by treating the bitumen with an approved antistri pping
agent. The hydrated linme is considered as mneral filler and should be
considered in the gradation requirenents. The amunt of hydrated lime or
antistripping agent added to bitunen shall be sufficient, as approved, to
produce an index of retained stability of not less than 75 percent. No
addi ti onal payment will be made to the Contractor for addition of
antistripping agent required.

PART 3 EXECUTI ON

3.1 BASE COURSE CONDI TI ONI NG
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The surface of the base course will be inspected for adequate conpaction
and surface tol erances specified in Section 02722AGGREGATE BASE COURSE
Unsatisfactory areas shall be corrected.

3.2 EXI STI NG PAVEMENT CONDI TI1 ONI NG
3.3 PREPARATI ON CF BI TUM NOUS M XTURES

Rates of feed of aggregates shall be regulated so that the noisture content
and tenperature of aggregates will be within specified tolerances.
Aggregates, mineral filler, and bitumen shall be conveyed into the mxer in
proportionate quantities required to neet the JM~. Mxing time shall be as
required to obtain a uniformcoating of the aggregate with the bitum nous
material. Tenperature of bitumen at tine of mxing shall not exceed 150
degrees C. Tenperature of aggregate and mineral filler in the m xer shal
not exceed 160 degrees C when bitunmen is added. Overheated and carboni zed
m xtures or mxtures that foam shall not be used.

3.4 WATER CONTENT OF AGGREGATES

Dryi ng operations shall reduce the water content of mxture to I ess than

0.75 percent. The water content test will be conducted in accordance wth
ASTM D 2216; the weight of the sanple shall be at |east 500 grans. |If the
water content is determ ned on hot bin sanples, the water content will be a

wei ght ed average based on conposition of bl end.
3.5 STORAGE OF Bl TUM NOUS PAVI NG M XTURE

Storage shall conformto the applicable requirements of ASTM D 3515;
however, in no case shall the m xture be stored for nbre than 4 hours.

3.6 TRANSPORTATI ON OF BI TUM NOUS M XTURE

Transportation frompaving plant to site shall be in trucks having tight,
cl ean, snooth beds lightly coated with an approved rel easi ng agent to
prevent adhesion of the mixture to the truck bodies. Excessive releasing
agent shall be drained prior to |loading. Each |oad shall be covered with
canvas or other approved material of anple size to protect m xture from
weat her and to prevent |oss of heat. Loads that have crusts of cold,

unwor kabl e material or that have become wet will be rejected. Hauling over
freshly placed material will not be permitted.

3.7 SURFACE PREPARATI ON OF UNDERLYI NG COURSE
Prior to placing of the wearing course, the underlying course shall be
cl eaned of all foreign or objectionable matter with power broomnms and hand
br oons.

3.8 PRI ME COATI NG
Surfaces of previously constructed base course shall be sprayed with a coat
of bitum nous material conformng to Section 02748 Bl TUM NOUS TACK AND
PRI ME COATS.

3.9 TACK COATI NG

Cont act surfaces of previously constructed pavenent, curbs, manhol es, and
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ot her structures shall be sprayed with a thin coat of bitum nous materi al
conform ng to Section 02748 Bl TUM NOUS TACK AND PRI ME CQOATS

3.10 PLACI NG

Bi t um nous courses shall be constructed only when the base course has no
free water on the surface. Bitum nous mxtures shall not be placed without
anple time to conplete spreading and rolling during daylight hours, unless
approved satisfactory artificial lighting is provided.

3.10.1 Ceneral Requirenents for Use of Mechanical Spreader

Range of tenperatures of m xtures, when dunped into the mechanica

spreader, shall be as determ ned by the Contracting Oficer. M xtures
havi ng tenperatures | ess than 110 degrees C when dunped into the
nmechani cal spreader shall not be used. The nechanical spreader shall be
adj usted and the speed regul ated so that the surface of the course being
laid will be snmooth and continuous w thout tears and pulls, and of such
depth that, when conpacted, the surface will conformto the cross section
indicated. Placing with respect to center line areas with crowned sections
or high side of areas with one-way sl ope shall be as directed. Placing of
the m xture shall be as nearly continuous as possible, and speed of placing
shal | be adjusted, as directed, to pernit proper rolling. Wen segregation
occurs in the mxture during placing, the spreading operation shall be
suspended until the cause is determ ned and corrected.

3.10.2 Placing Strips Succeeding Initial Strips

In placing each succeeding strip after initial strip has been spread and
conpacted as specified below, the screed of the nechani cal spreader shal
overlap the previously placed strip 50 to 75 mm and be sufficiently high
so that conpaction produces a snooth dense joint. Mxture placed on the
edge of a previously placed strip by the nechani cal spreader shall be
pushed back to the edge of the strip by use of a lute. Excess mxture
shall be renmpved and wast ed.

3.10.3 Handspreadi ng in Lieu of Machi ne Spreadi ng

In areas where the use of nmachine spreading is inmpractical, the mxture
shal |l be spread by hand. Spreading shall be in a nanner to prevent
segregation. The mixture shall be spread uniformly with hot rakes in a
| oose |l ayer of thickness that, when conpacted, will conformto required
grade, density, and thickness.

3.11 COVPACTI ON OF M XTURE

Rol ling shall begin as soon after placing as the m xture will bear a roller
wi t hout undue di splacement. Delays in rolling freshly spread mxture will
not be permtted. After initial rolling, prelinmnary tests of crown,
grade, and snoot hness shall be made by the Contractor. Deficiencies shal
be corrected so that the finished course will conformto requirenents for
grade and snoot hness specified herein. After the Contractor is assured of
nmeeting crown, grade, and snoot hness requirenents, rolling shall be
continued until a mat density of 97.0 to 100.0 percent and a joint density
of 95.0 to 100.0 percent of density of |aboratory-conpacted speci nens of
the sane mixture is obtained. Places inaccessible to rollers shall be

t hor oughly conmpacted with hot hand tanpers.
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3.11.1 Correcting Deficient Areas

M xtures that becone contani nated or are defective shall be renoved to the
full thickness of the course. Edges of the area to be renoved shall be cut
so that sides are perpendicular and parallel to the direction of traffic
and so that the edges are vertical. Edges shall be sprayed w th bitum nous
materials conformng to Section 02748 Bl TUM NOUS TACK AND PRI ME COATS.
Fresh paving nmixture shall be placed in the excavated areas in sufficient
gquantity so that the finished surface will conformto grade and snpot hness
requi renents. Paving mxture shall be conpacted to the density specified
herein. Skin patching of an area that has been rolled shall not be
permtted.

3.12 JA NTS
3.12.1 Cener al

Joi nts between old and new pavenents, between successive work days, or
joints that have beconme cold (less than 80 degrees C ) shall be sawed back
to ensure continuous bond between the old and new sections of the course.
Al'l joints shall have the same texture and snmoot hness as ot her sections of
the course. Contact surfaces of previously constructed pavenents coated by
dust, sand, or other objectionable material shall be cleaned by brushing or
shal |l be cut back as directed. Wen directed by the Contracting O ficer

t he surface agai nst which new material is placed shall be sprayed with a
thin, uniformcoat of bitum nous material confornmng to Section 02748

Bl TUM NOUS TACK AND PRI ME COATS. Material shall be applied far enough in
advance of placenent of a fresh mxture to ensure adequate curing. Care
shal |l be taken to prevent damage or contam nation of the sprayed surface

3.12.2 Transverse Joints

The roller shall pass over the unprotected end of a strip of freshly placed
material only when placing is discontinued or delivery of the mxture is
interrupted to the extent that the material in place may beconme cold. In
all cases, prior to continuing placenent, the edge of previously placed
paverment shall be cut back to expose an even vertical surface for ful

t hi ckness of the course. |In continuing placenent of a strip, the
nmechani cal spreader shall be positioned on the transverse joint so that
sufficient hot mxture will be spread to obtain a joint after rolling that

conforms to the required density and snoot hness specified herein

3.12.3 Longi tudi nal Joints
Edges of a previously placed strip shall be prepared such that the pavenent
in and i medi ately adjacent to the joint between this strip and the

succeeding strip neets the requirenments for grade, snoothness, and density.

-- End of Section --
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SECTI ON 02753

CONCRETE PAVEMENT FOR HEAVY- DUTY PAVEMENTS
03/ 97
Anmendnent #0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ACl | NTERNATI ONAL (ACI)

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavywei ght, and
Mass Concrete

ACl 214. 3R (1988) Sinplified Version of the
Recomrmended Practice for Eval uation of
Strength Test Results of Concrete

ACl 305R (1991) Hot Weat her Concreting
AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 182 (1991) Burlap Cdoth Made from Jute or Kenaf

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1997) Pipe, Steel, Black and Hot- D pped,
Zi nc- Coat ed Wl ded and Seanl ess

ASTM A 184/ A 184M (1996) Fabricated Deforned Steel Bar Mats
for Concrete Reinforcenent

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

ASTM A 497 (1997) Steel Welded Wre Fabric, Deforned,
for Concrete Reinforcenent

ASTM A 615/ A 615M (1996a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM A 616/ A 616M (1996a) Rail-Steel Deformed and Pl ain Bars
for Concrete Reinforcenent

ASTM A 617/ A 617M (1996a) Axle-Steel Deformed and Pl ain Bars
for Concrete Reinforcenent

ASTM C 29/ C 29M (1997)Bul k Density ("Unit Weight)" and
Voi ds in Aggregate
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

31/ C 31M

33

39

78

94

117

123

131

136

142

143

150

171

172

174/ C 174M

192/ C 192M

231

260

295

330

470

(1996) Making and Curing Concrete Test
Specinmens in the Field

(1997) Concrete Aggregates

(1996) Conpressive Strength of Cylindrical
Concrete Speci nmens

(1994) Flexural Strength of Concrete
(Using Sinple Beamw th Third-Point

Loadi ng)

(1997) Ready-M xed Concrete

(1995) Materials Finer Than 75 M croneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

(1996) Lightweight Pieces in Aggregate
(1996) Resistance to Degradation of

Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

(1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

(1978; R 1990) d ay Lunps and Friable
Particles in Aggregates

(1990a) Slunp of Hydraulic Cement Concrete
(1997) Portland Cenent

(1997) Sheet Materials for Curing Concrete
(1997) Sanpling Freshly M xed Concrete

(1997) Measuring Thi ckness of Concrete
El ements Using Drilled Concrete Cores

(1995) Making and Curing Concrete Test
Specinmens in the Laboratory

(1997) Air Content of Freshly M xed
Concrete by the Pressure Method

(1995) Air-Entraining Adm xtures for
Concrete

(1990) Petrographi c Exani nation of
Aggregates for Concrete

(1989) Lightweight Aggregates for
Structural Concrete

(1994) Ml ds for Formi ng Concrete Test

SECTI ON 02753 Padge 2



Ft Hood Rall head Phase |11

FHRHS3

ACCOVPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003

ASTM C 494

ASTM C 595

ASTM C 618

ASTM C 881

ASTM C 989

ASTM C 1064

ASTM C 1077

ASTM C 1240

ASTM D 449

ASTM D 946

ASTM D 1227

ASTM D 1751

ASTM D 1752

ASTM D 3665

Cylinders Vertically
(1992) Chenical Adnixtures for Concrete
(1995a) Bl ended Hydraulic Cenents

(1997) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzolan for Use as a M neral
Adm xture in Concrete

(1990) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1997) G ound G anul ated Bl ast - Furnace
Slag for Use in Concrete and Mortars

(1986; R 1993) Tenperature of Freshly
M xed Portl and Cenent Concrete

(1997) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

(1997) Silica Fume for Use as a M neral
Adm xture in Hydraulic-Cenment Concrete,
Mortar and G out

(1989; R 1994) Asphalt Used for
Danppr oof i ng and Wt er proofi ng

(1982; R 1993) Penetration-G aded Asphalt
Cenent for Use in Pavenent Construction

(1995) Emulsified Asphalt Used as a
Protective Coating for Roofing

(1983; R 1991) Preformed Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bi t um nous Types)

(1983; R 1996) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

(1994) Random Sampling of Construction
Materi al s

CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CDT)

CDT Test 526

(1978) Operation of California
Profil ograph and Eval uation of Profiles

ARMY CORPS OF ENG NEERS ( COE)

CCE CRD-C 55

(1992) Test Method for Wthin-Batch
Uniformty of Freshly M xed Concrete
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CCE CRD-C 100 (1975) Method of Sanpling Concrete
Aggregat e and Aggregate Sources, and
Selection of Material for Testing

CCE CRD-C 104 (1980) Met hod of Cal cul ation of the
Fi neness Mddul us of Aggregate

CCE CRD-C 114 (1994) Test Method for Soundness of
Aggregat es by Freezing and Thaw ng of
Concrete Speci nmens

CCE CRD-C 119 (1991) Standard Test Method for Flat or
El ongated Particles in Coarse Aggregate
CCE CRD-C 130 (1989) Scratch Hardness of Coarse
Aggregates Particles
CCE CRD-C 143 (1962) Specifications for Meters for
Aut omati c I ndication of Misture in Fine
Aggr egat e
CCE CRD-C 171 (1995) Test Method for Deternining
Per cent age of Crushed Particles in
Aggr egat e
CCE CRD-C 300 (1990) Specifications for Menbrane-Form ng

Compounds for Curing Concrete

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency
and Anmplitude of Vibrators for Concrete

CCE CRD-C 540 (1971; R 1981) Standard Specification for
Nonbi t um nous Inserts for Contraction

Joints in Portland Cenent Concrete
Airfield Pavenents, Sawable Type

CCE CRD-C 572 (1974) Corps of Engineers Specifications
for Pol yvinyl chl ori de Wat erstop

FEDERAL SPECI FI CATI ONS ( FS)

FS TT- P-645 (Rev B) Prinmer, Paint, Zinc-Mlybdenum
Al kyd Type

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)
NI ST HB 44 (1997) NI ST Handbook 44: Specifications,
Tol erances, and O her Techni cal
Requi rements for Wi ghing and Measuring
Devi ces

NATI ONAL READY- M XED CONCRETE ASSOCI ATl ON ( NRMCA)

NRMCA CPMB 100 (1996) Concrete Pl ant Standards
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1.2 MEASUREMENT AND PAYNMENT

1.2.1 [AM#1] Not Used

1.2.1.1 M xture Proportions By Contractor

The Contractor shall be responsible for the m xture proportions of
cenentitious materials and chem cal adm xtures; no separate measurenent or
payment will be made for any cenentitious material, including pozzol an, or
for any chem cal adm xture.

1.2.1.2 St eel Rei nf or cenent

Fabricated steel bar mats or wel ded steel wire fabric for reinforcenent
wi Il not be nmeasured for payment but will be considered as a subsidiary
obligation of the Contractor, covered under the price per cubic neter for
concrete.

1.2.1.3 Dowel s and Tie Bars

The quantity of dowels and tie bars used in the work will not be measured
for payment but will be considered as a subsidiary obligation of the
Contractor, covered under the price per cubic neter for concrete.

1.2.1.4 Joint Materials

The quantity of expansion joint filler will not be measured for paynment but
wi Il be considered as a subsidiary obligation of the Contractor, covered
under the price per cubic neter for concrete. Joint sealing nmaterials are
covered in Section 02760 FlI ELD MOLDED SEALANTS FOR SEALING JONTS IN RRA D
PAVEMENTS .

1.2.2 Payment s
1.2.2.1 Concrete

The quantity of concrete neasured as specified above will be paid for at
the contract unit price when placed in conmpleted and accepted pavenents.
Payment shall be made at the contract price for cubic neter for the
scheduled item with necessary adjustments as specified in paragraph
ACCEPTABI LI TY OF WORK AND PAYMENT ADJUSTMENTS. Paynent will constitute
full compensation for furnishing all materials, equipnent, plant and tools,
and for all |abor and other incidentals necessary to conplete the concrete
pavenent .

1.3 ACCEPTABI LI TY OF WORK AND PAYMENT ADJUSTMENTS

Concrete sanples shall be taken by the Contractor in the field to determ ne
the slump, air content, and strength of the concrete. Test beams shall be
made for determ ning conformance with the strength requirenments of these
speci fications and, when required, for determning the time at which
paverments may be placed into service. Any pavenent not meeting the

requi renent for 'specified strength' shall be renmoved and replaced at no
additional cost to the Government. The air content shall be determined in
accordance with ASTM C 231. Slunp tests shall be nmade in accordance with
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ASTM C 143. Test beans shall be nolded and cured in accordance with ASTM
C 31/C 31M and as specified below Steel nolds shall be used for nolding
t he beanms specinmens. . The Contractor shall furnish all materials, |abor
and facilities required for nolding, curing, testing, and protecting test
specimens at the site and in the | aboratory. Laboratory curing facilities

for test specinens shall include furnishing and operati ng water tanks
equi pped with tenperature-control devices that will automatically maintain
the tenperature of the water at 23 plus or mnus 3 degrees C The

Contractor shall furnish and maintain at the site boxes or other facilities
suitable for storing the specinens while in the nold at a tenperature of 23
plus or mnus 6 degrees C. Tests of the fresh concrete and of the

har dened concrete speci nens shall be made by and at the expense of the
Contractor.

1.3.1 Pavenent Lots

Appropriate adjustnment in paynent for individual |ots of concrete pavenent
will be nmade in accordance with the foll owi ng paragraphs. No such
adjustrment in paynent will be nade for any material other than concrete. A
ot will be that quantity of construction that will be evaluated for
conpliance with specification requirements. A lot will be equal to 8 hour's
production. In order to evaluate thickness, each lot will be divided into
four equal sublots. Grade and surface snoot hness (and condition)
determ nations will be made on the |lot as a whole. However, any pavenent
not meeting the required 'specified strength' shall be renoved and repl aced
at no additional cost to the Governnent. Strength will be eval uated, but
wi Il not be considered for payment adjustment. Edge slunp requirenents
will be applied to each individual slab into which the primary paving | anes
are divided by transverse joints, and will not be considered for paynent
adjustment. Sanples for determ ning aggregate grading for fine aggregate
and each size of coarse aggregate will be taken as the aggregate bins
di scharge into the weigh hoppers. Results of tests on aggregates shall be
used to control aggregate production and concreting operations, as
specified in Par. Testing and Inspection for Quality Control, but will not
be used for paynent adjustnent. Sanples for determning air content and
slunp and for fabricating strength speci nens shall be taken in accordance
with ASTM C 172 during or imrediately follow ng delivery of the concrete at
the paving site and deposition of the concrete inmediately in front of the
paver or transfer spreader. Results of strength tests shall be used to

control concreting operations, but will not be used for paynent adjustnent.
Cores for thickness determination shall be drilled and eval uated as
specified. Location of all sanples shall be as directed and will be

deliberately selected on a truly random basi s, not haphazard, using
commonl y recogni zed net hods of assuring randomess, enploying randoni zi ng
tabl es or conmputer progranms, in accordance with ASTM D 3665.

1.3.2 Acceptance of Lots

VWen a lot of material fails to neet the specification requirenments, that
ot will be accepted at a reduced price or shall be renobved and repl aced.
The | owest computed percent paynent determ ned for any pavenent
characteristic (i.e., thickness, grade, and surface snoothness) discussed
bel ow shall be the actual percent payment for that lot. The actual percent
paynment will be applied to the bid price and the quantity of concrete
placed in the lot to deternm ne actual paynent.

1.3.3 Eval uati on
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The Contractor shall provide facilities for and, where directed, personne
to assist in obtaining sanples for any CGovernnent testing, all at no
additional cost to the Government. Such testing will in no way relieve the
Contractor of any specified testing responsibilities. The Contractor shal
provide all sanpling and testing required for acceptance and paymnent
adjustment at its expense. Such sanpling and testing shall be perforned by
a conmmercial testing |laboratory inspected by the Governnment and approved in
witing. The |aboratory performng the tests shall be either on-site or
off-site and shall conformwi th ASTM C 1077. The individuals who sanmpl e
and test concrete or the constituents of concrete as required in this
specification shall be certified as Anerican Concrete Institute (AC)
Concrete Field Testing Technicians, Gade |, or shall have otherw se
denonstrated to the satisfaction of the Contracting O ficer other training
provi di ng knowl edge and ability equivalent to the ACI m ni mumrequirenments
for certification. The individuals who performthe inspection of concrete
shall be certified as ACI Concrete Construction Inspector, Level IIl, or
have otherw se denonstrated to the satisfaction of the Contracting Oficer
ot her training providing know edge and ability equivalent to the AC

m ni mum requi renents for certification. The Government will inspect the

| aboratory, equipnment, and test procedures prior to start of concreting
operations and at |east once per year thereafter for confornmance with ASTM
C 1077.

1.3.4 Additional Sampling and Testing

The Contracting Oficer reserves the right to direct additional sanples and
tests for any area which appears to deviate fromthe specification

requi renents. Testing in these areas will be in addition to the sublot or
ot testing, and the requirenents for these areas will be the same as those
for a sublot or lot, but shall be at no additional cost to the Governnent.

1.3.5 Air Content Tests

Air content of the concrete shall be controlled as specified in paragraph
TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL and will not be
consi dered for payment adjustment.

1.3.6 Sl unmp Tests

Slunmp of the concrete shall be controlled as specified in paragraph TESTI NG
AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTRCL and will not be considered
for payment adjustnment.

1.3.7 Sur f ace Snpot hness

The Contractor shall use both of the followi ng methods to test and eval uate
surface snoot hness of the pavenent. Al testing shall be perforned in the
presence of the Contracting Officer's representative. Detailed notes shal
be kept of the results of the testing and a copy furnished to the
CGovernment inmediately after each day's testing. The profil ograph nethod
shall be used for all longitudinal and transverse testing, except where the
runs woul d be less than 60 min Ilength and at the ends where the
strai ght edge shall be used. \Where draw ngs show required deviations froma
pl ane surface (crowns, drainage inlets, etc.), the surface shall be
finished to nmeet the approval of the Contracting O ficer

1.3.7.1 Snoot hness Requi renent s
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a. Straightedge Testing: The finished surfaces of the pavenents
shal | have no abrupt change of 3 nm or nore, and all pavenents
shall be within the tol erances specified in Table 1 when checked
with an approved 4 m straightedge.

TABLE 1
STRAI GHTEDGE SURFACE SMOOTHNESS- - PAVEMENTS
Direction Tol er ances
Pavenent Category of Testing nm
Al'l Paved Areas Longi t udi nal 10
Transverse 10

b. Profilograph Testing: The finished surfaces of the pavenents
shal | have no abrupt change of 3 mm or nore, and all pavenent
shall have a Profile Index not greater than specified in Table 2
when tested with an approved California-type profil ograph. If the
extent of the pavenment in either direction is less than 60 m,
that direction shall be tested by the strai ghtedge nethod and
shal |l neet requirenments specified for such

TABLE 2
PROFI LOGRAPH SURFACE SMOOTHNESS- - PAVEMVENTS

Maxi mum Speci fi ed

Direction Profil e Index
Pavenent Category of Testing nm per km
Al'l Paved Areas Longi t udi nal 140
Transverse 140

1.3.7.2 Testing Met hod

After the concrete has hardened sufficiently to permit wal king thereon, but
not later than 36 hours after placenment, the surface of the pavenent in
each entire lot shall be tested by the Contractor in such a manner as to
reveal all surface irregularities exceeding the tol erances specified above.
However, transverse profilograph testing of nultiple paving | anes shall be
performed at the timng directed. Separate testing of individual sublots
is not required. |If any pavenent areas are ground, these areas shall be
retested inmediately after grinding. The entire area of the pavenent shal
be tested in both a longitudinal and a transverse direction on parallel
l[ines. The transverse lines shall be 4.5 m or less apart, as directed.
The longitudinal lines shall be at the centerline of each paving | ane shown
on the draw ngs, regardl ess of whether the Contractor is allowed to pave
two lanes at a tine, and at the 1/8th point in fromeach side of the |ane.
O her areas havi ng obvi ous deviations shall also be tested. Longitudina
testing lines shall be continuous across all joints. Transverse testing
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lines for pilot |anes shall be carried to construction joint lines and for
fill-in lanes shall be carried 600 nm across construction joints, and the
readings in this area applied to the fill-in lane. Straightedge testing of
t he I ongi tudi nal edges of slipformed pilot [anes shall also be perforned
before paving fill-in lanes as specified in paragraph "Edge Slunp and Joi nt
Face Deformation".

a. Straightedge Testing: The straightedge shall be held in contact
with the surface and noved ahead one-half the length of the
strai ghtedge for each successive neasurenent. The anount of
surface irregularity shall be determ ned by placing the
freestandi ng (unl evel ed) straightedge on the pavenent surface and
allowing it to rest upon the two highest spots covered by its
I ength and neasuring the maxi mum gap between the strai ghtedge and
t he pavenent surface, in the area between these two high points

b. Profilograph Testing: Profilograph testing shall be perforned
usi ng approved equi pnent and procedures described in CDT Test 526.
The equi pnrent shall utilize electronic recording and automatic
conmput eri zed reduction of data to indicate "must-grind" bunps and
the Profile Index for the pavenent. The "bl anki ng band" shall be
5 mm wi de and the "bunp tenplate" shall span 25 mm with an
of fset of 10 mMm The profil ograph shall be operated by an
approved, factory-trained operator on the alignnments specified
above. A copy of the reduced tapes shall be furnished the
Governnent at the end of each day's testing.

1.3.7.3 Paynent Adj ustnent for Snopot hness

a. Straightedge Testing: Location and deviation from strai ghtedge
for all measurenents shall be recorded. Wen between 5.0 and 10.0
percent and | ess than 15.0 percent of all neasurenents nmade wthin
a |l ot exceed the tol erance specified in paragraph "Snoot hness
Requi rement s" above, after any reduction of high spots or renova
and repl acenent, the conmputed percent payment based on surface

snoot hness will be 95 percent. \When nore than 10.0 percent and
| ess than 15.0 percent of all measurenments exceed the tol erance,
the conputed percent paynent will be 90 percent. \Wen between

15.0 and 20.0 percent of all neasurenments exceed the tol erance,
the conputed percent paynent will be 75 percent. Wen 20.0
percent or nore of the neasurenents exceed the tol erance, the | ot
shal |l be renmoved and replaced at no additional cost to the
Governnent. Regardl ess of the above, any snall individual area
wi th surface deviation which exceeds the tol erance given above by
nmore than 50 percent shall be corrected by grinding to neet the
speci fication requirenments above or shall be renoved and repl aced
at no additional cost to the CGovernment.

b. Profilograph Testing: Location and data fromall profil ograph
nmeasurenents shall be recorded. Wen the Profile Index of a |ot
exceeds the tol erance specified in paragraph "Snoot hness
Requi rement s" above by 16 nm per km but less than 32 mm per km
after any reduction of high spots or renoval and replacenent, the
comput ed percent paynent based on surface snoothness will be 95
percent. \Wen the Profile I ndex exceeds the tol erance by 32 mm
per km but |ess than 47 nm per km the conputed percent paynent
will be 90 percent. When the Profile |Index exceeds the tol erance
by 47 mm per km but less than 63 mmper km the conputed percent
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payment will be 75 percent. Wen the Profile Index exceeds the
tol erance by 63 nmper km or nore, the ot shall be renoved and
repl aced at no additional cost to the Governnent. Regardless of
the above, any snall individual area with surface deviation which
exceeds the tol erance given above by nore than 79 nmm per km or
nmore, shall be corrected by grinding to neet the specification
requi renents above or shall be renoved and replaced at no

addi tional cost to the Governnent.

c. Bunps ("Must Gind" Areas): Any bunps ("nust grind" areas) shown
on the profilograph trace which exceed 10 mmin hei ght shall be
reduced by grinding in accordance wth subparagraph "Areas
Defective In Plan G ade O Snoot hness" until they do not exceed
7.5 nm when retested. Such grinding shall be tapered in all
directions to provide snmooth transitions to areas not requiring
grinding. Areas of textured pavenent shall be retextured in
accordance with the subparagraph |isted above. At the
Contractor's option, pavenent areas including ground areas may be
rechecked with the profilograph in order to record a lower Profile
| ndex.

1.3.8 Edge Sl unp and Joint Face Defornation

The followi ng requirements on testing and eval uati on of edge slunp and
joint face deformation apply only to pavenents 250 nm or nore in

t hi ckness. Use of slip-form paving equi prent and procedures that fail to
consi stently provide edges within the specified tol erances on edge slunp
and joint face deformation shall be discontinued and the pavenents shall be
constructed by neans of standard paving procedures using fixed forms.

Sl abs having nore than the all owabl e edge slunmp shall be renoved and

repl aced as specified in subparagraph "Excessive Edge Sl unp" before the

adj acent lane is placed. Edge slunmp and joint face deformation will not be
applied to paynment adjustnent.

1.3.8.1 Edge Sl unp

VWhen slip-formpaving is used, not nmore than 15.0 percent of the total free
edge of any slab of the pavenent, as originally constructed, shall have an
edge slunmp exceeding 6 mm and no slab shall have an edge sl unp exceedi ng
9 mm as determined in accordance with the neasurenents as specified in

par agraph "Determ nati on of Edge Slunp". (The total free edge of the
pavermrent will be considered to be the cumul ative total |inear neasurenent
of pavenent edge originally constructed as non-adjacent to any existing
paverent; i.e., 30 m of pilot |ane, a paving |lane originally constructed
as a separate lane, will have 60 m of free edge; 30 m of fill-in |ane
will have no free edge, etc.,). The area affected by the downward nmovenent
of the concrete along the pavenent edge shall not exceed 450 nm back from
t he edge.

1.3.8.2 Joi nt Face Defornation

In addition to the edge slunp linmts specified above, the vertical joint
face shall have a surface within the maximumlimts shown bel ow

SECTI ON 02753 Padge 10



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003

O fset from
Strai ght edge

Applied O fset from

Longi tudinal ly Strai ght edge O fset From Abr upt O fset of

To Pavenent Surface Applied Strai ght edge O f set Joi nt Face
25 mm Back Longi tudinal ly Applied in Any from True
From Joi nt Line To Vertical Face Top To Bottom Direction Vertica

Agai nst The
Joi nt Face

Al Pavemmt :

3 mMm 6 nmMm 9 mMm 3 mMm 8 mMm
per 100 nmm

1.3.8.3 Det erm nati on of Edge Sl unp

I mredi ately after the concrete has hardened sufficiently to permt wal king
t hereon, the pavenent surface shall be tested by the Contractor in the
presence of a representative of the Contracting Officer. Testing shall be
performed with a straightedge to reveal irregularities exceeding the edge
slunp tol erance specified above. The edge slunp shall be determ ned at
each free edge of each slipforned paving | ane constructed. The
strai ght edge shall be placed transverse to the direction of paving and the
end of the straightedge |ocated at the edge of the paving |ane.
Measurenents shall be made at 1.5 to 4.5 m spacings, as directed,
conmenci ng at the header where paving was started. Initially neasurenents
shall be made at 1.5 m intervals in each lane. Wen no deficiencies are
present, the Contracting O ficer may approve an increase in the interval.
VWhen any deficiencies exist, the interval will be returned to 1.5 m In
no case shall the interval exceed 4.5 m In addition to the transverse
edge slunp determi nati on above, the Contractor, at the sane tine, shal
check the | ongitudi nal surface smoothness of the joint on a continuous line
25 mm back fromthe joint |ine using the straightedge advanced one-half its
length for each reading. Qher tests of the exposed joint face shall be
made as directed to ensure that a uniform true vertical joint face is
attained. These tests shall include |Iongitudinal straightedge testing of
the vertical face and vertical testing of the face for both snpothness and
angle. The neasurenments shall be made by the Contractor, shall be properly
referenced in accordance with paving |lane identification and stati oning,
and a report given to the Contracting Officer within 24 hours after
nmeasurenent is nmade. The report shall also identify areas requiring

repl acenent in accordance w th paragraph "Excessive Edge Slunp" as well as
the cunul ati ve percentage of total free edge of pavenment constructed to
dat e whi ch has an edge slunp exceeding 6 nm

1.3.8.4 Excessive Edge Sl unp

VWhen edge sl unp exceeding the lints specified above is encountered on
either side of the paving |ane, additional straightedge neasurenments shal
be made, if required, to define the linear limts of the excessive slunp.
The concrete for the entire width of the paving lane within these limts of
excessi ve edge slunmp or joint deformation shall be renoved and repl aced in
conformance wi th paragraph REPAIR, REMOVAL, REPLACEMENT OR SLABS. Partia
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sl abs removed and repl aced shall extend across the full wi dth of the
paverent |ane, parallel to the transverse joints, and both the section of
the slab renoved and the section remaining in place shall have a m ni num
length of 3 m to the nearest schedul ed transverse joint. |If less than 3 m

remains, the entire slab shall be renpved and replaced. Adding concrete
or paste to the edge or otherw se mani pul ating the plastic concrete after
the sliding formhas passed, or patching the hardened concrete, shall not
be used as a nethod for correcting excessive edge sl unp.

1.3.9 Pl an G ade
1.3.9.1 Cener al

The finished surfaces of pavenments shall conform within the tol erances
shown below, to the |ines, grades, and cross sections shown. The finished
surfaces shall vary not nore than 18 mm above or below the plan grade line
or elevation indicated. Pl an grade shall be checked on the lot as a
whol e and when nmore than 5.0 and |l ess than 10.0 percent of all neasurenents
made within a lot are outside the specified tolerance, the conmputed percent
paynment for that lot will be 95 percent. Wen nore than 10.0 percent are
outside the specified tol erances, the conputed percent payment for the |ot
will be 75 percent. However, in any areas where the deviation from grade
exceeds the specified tolerances by 50 percent or nore, the deficient area
shal | be renoved and replaced at no additional cost to the Government.
However, the above deviations fromthe approved grade |line and el evation
will not be permitted in areas where cl oser confornmance with the planned
grade and elevation is required for the proper functioning of appurtenant
structures. The finished surfaces of new abutting paverments shall coincide
at their juncture.

1.3.9.2 Grade Conformance Tests

Each pavenent category shall be checked by the Contractor for conformance
with plan grade requirements. For the purpose of naking grade conformance
tests, the pavements will be subdivided into the sane |ots used for al

ot her paynent adjustnent itens. Wthin 5 days after paving of each |ot,
the finished surface of the pavenent area in each |lot shall be tested by
the Contractor, in the presence of a representative of the Contracting
Oficer, by running lines of levels at intervals corresponding with every
| ongi tudi nal and transverse joint to determ ne the elevation at each joint
intersection. The results of this survey shall be recorded and a copy
given to the Government at the conpletion of the survey of each |ot.

1.3.10 Fl exural Strength

Each [ ot of pavenment will be evaluated for acceptance in accordance wth
the followi ng procedures. The Contractor shall be responsible for al
testing required herein. Testing shall be performed by an approved
commercial laboratory. Results of strength tests will not be used for
payment adj ustment.

1.3.10.1 Sanpling and Testing

One conposite sanple of concrete fromeach sublot shall be obtained in
accordance with ASTM C 172 from one batch or truckload. [AM #1]

1.3.11 Thi ckness
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Each | ot of pavement will be evaluated for acceptance and paynent

adj ustment in accordance with the follow ng procedure. The Contractor
shal |l be responsible for drilling the cores, neasuring the cores in the
presence of the Contracting Officer's representative, and for filling the
core holes as directed.

1.3.11.1 Drilling, Measuring, and Conputations

Two cores, between 75 and 150 nm in dianmeter, shall be drilled fromthe
paverent, per sublot (8 per lot). The Contractor shall fill the core holes
wi th concrete containing an expandi ng adm xture, as directed. The cores
shal |l be evaluated for thickness of the paverment in accordance with ASTM C
174/ C 174M  The pavenent thickness fromthe 8 cores for the lot shall be
aver aged.

1.3.11.2 Eval uation and Paynment Adjustnent for Thickness

The conput ed percent paynent for thickness shall be determ ned by entering
the foll ow ng table:

Pavenents Over 200 mmin Thi ckness

Defi ci ency in Thickness

Det ermi ned by Cores Conput ed Percent Paynent
nm for Thickness
0to 6 100
6.5 to 12.5 75
13 to 18.5 50
19 or greater 0

Pavements 200 nmm or Less |In Thi ckness

Deficiency in Thickness

Det ermi ned by Cores Conput ed Percent Paynent
nm for Thickness
0to 6 100
6.5 to 12.5 65
13 or greater 0

VWere O percent paynent is indicated, the entire lot shall be renmoved and
repl aced at no additional cost to the Governnent. \Were either of the two
cores froma sublot show a thickness deficiency of 19 nmor greater, two -
nore cores shall be drilled in the sublot and the average thickness of the
four cores computed. |If this average shows a thickness deficiency of 19 mm
or nore, 13 nm for pavenments 200 nmor |less in thickness, the entire
subl ot shall be renoved.

1.3.12 Partial Lots

VWhen operational conditions cause a lot to be term nated before the
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speci fied four sublots have been conpleted, the foll ow ng procedure shal
be used to adjust the lot size and number of tests for the lot. \Were

t hree subl ots have been conpl eted, they shall constitute a ot and
acceptance criteria adjusted accordingly. Were one or two sublots have
been conpleted, they shall be incorporated into the next ot or the
previous lot, as directed, and the total number of sublots shall be used
and acceptance criteria adjusted accordingly.

1.3.13 Areas Defective in Plan Grade or Snpot hness

In areas not neeting the specified lints for surface snoot hness and pl an
grade, high areas shall be reduced to attain the required snoot hness and
grade, except as depth is linmted below H gh areas shall be reduced

ei ther by hand rubbing the freshly finished concrete with a silicon carbide
brick and water when the concrete is |l ess than 36 hours old or by grinding
t he hardened concrete with an approved surface grinding nachine after the
concrete is 14 days or nore old. Rubbing with a silicon carbide brick and
wat er shall be discontinued as soon as contact with the coarse aggregate is
made, and all further necessary reduction shall be acconplished by grinding
t he hardened concrete with a surface-grinding machine after it is 14 days
old. The area corrected by grinding the surface of the hardened concrete
shal |l not exceed 5 percent of the area of any integral slab, and shall not
exceed 1 percent of the total area of any sublot. The depth of grinding
shall not exceed 6 nm Al'l pavenent areas requiring plan grade or surface
snoot hness corrections in excess of the limts specified above, shall be
renoved and repl aced in conformance wi th paragraph REPAIR, REMOVAL,
REPLACEMENT OF SLABS. All areas in which rubbing or grinding has been
performed will be subject to the thickness tol erances specified in

par agraph Thi ckness. Any rubbing or grinding perforned on individual slabs
wi th excessive deficiencies shall be performed at the Contractor's own
decision without entitlement to additional conmpensation if eventual renpval
of the slab is required.

1.4  ACCEPTABI LI TY OF WORK

The materials and the paverment itself will be accepted on the basis of
tests nade by the Contractor's approved comercial |aboratory or the
supplier's approved | aboratory, all as specified herein. The Government
may, at its discretion, make check tests to validate the results of the
Contractor's testing. |If the results of the Governnent and Contractor
tests vary by less than 2.0 percent, of the Government's test results, the
results of the Contractor's tests will be used. |If the results of the
CGovernment and Contractor tests vary by 2.0 percent or nore, but |ess than
4.0 percent, the average of the two will be considered the value to be
used. |If these vary by 4.0 percent or nore, each sanpling and testing
procedure shall be carefully evaluated and both the Government and the
Contractor shall take another series of tests on duplicate sanples of
material. |f these vary by 4.0 percent or nore, the results of the tests
made by the Governnent shall be used and the Government will continue check
testing of this itemon a continuous basis until the two sets of tests
agree within less than 4.0 percent on a regul ar basis. Testing perforned
by the Governnent will in no way at any time relieve the Contractor from
the specified testing requirenents.

1.5 PRECONSTRUCTI ON TESTI NG OF MATERI ALS

The Contractor shall not be entitled to any additional payment or extension
of time because of delays caused by sanpling and testing additiona
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sources, or sanples, necessitated by failure of any sanples.
1.5.1 Aggr egat es

Aggregates shall be sampled by the Contractor in the presence of a
CGovernment representative. Sanples shall be obtained in accordance with
COE CRD-C 100 and of the size indicated therein,and shall be representative
of the materials to be used for the project. Testing of sanples shall be
the responsibility of the Contractor and shall be performed by an approved
commercial |aboratory. Test results shall be submitted 15 worki ng days

bef ore commenci ng paving. No material shall be used unless test results
show that it meets all requirenents of these specifications.

1.5.2 Cheni cal Admi xtures

The Contractor shall provide satisfactory facilities for ready procurenent
of adequate test sanmples. Al sanpling and testing of an admi xture will be
by and at the expense of the Contractor. Tests will be conducted wth
materials proposed for the project. An air-entraining adm xture that has
been in storage at the project site for longer than 6 nonths or that has
been subjected to freezing will be retested at the expense of the
Contractor when considered appropriate and shall be rejected if test
results are not satisfactory.

1.5.3 Curing Conpound

The Contractor shall provide satisfactory facilities for ready procurenent
of adequate test sanples. The sanpling and testing will be by and at the
expense of the Contractor.

1.5.4 Epoxy- Resin Materi al

At | east 30 days before the material is used, the Contractor shall submt
certified copies of test results showing that the specific lots or batches
fromwhich the material will be furnished to this project have been tested
by the manufacturer and that the material conforms to the requirenents of
t hese specifications. Wen epoxy resin arrives at the job site, the
Contractor shall assist the Government to sanple the material. The
CGovernment will test the sanple or will retain it in storage for possible
future testing, as considered appropriate.

1.5.5 Cenents and Pozzol ans

Preconstruction sanpling and testing of cementand pozzol anshall conformto
the requirenents specified for sanmpling and testing during construction
except that test results showing that each material mneets specification
requi renents shall be available at |east 15 days before start of paving
operations.

1.6 TESTI NG BY CONTRACTOR DURI NG CONSTRUCTI ON

1.6.1 Gener al
During construction, the Contractor shall be responsible for sampling and
testing aggregates, cenentitious materials (cement and pozzol an), and
concrete to determ ne conpliance with the specifications. Al sanmpling and

testing shall be performed by an approved commercial |aboratory, or for
cenentitious materials, the manufacturer's |aboratory. Sanples of
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aggregate shall be obtained at the weigh hopper. Sanples of concrete shal
be obtained at the point of delivery to the paver. The Governnent will
sanmpl e and test concrete and ingredient nmaterials as considered
appropriate. The Contractor shall provide facilities and |abor as nmay be
necessary for procurenment of representative test sanples. Testing by the
CGovernment will in no way relieve the Contractor of the specified testing
requi renents.

1.6.2 Cenentitious Materials

Cenent and pozzolan will be accepted on the basis of manufacturer's
certification of conpliance, acconpanied by mll test reports show ng that
the material in each shipnment neets the requirements of the specification
under which it is furnished. No cenentitious material shall be used unti
noti ce of acceptance has been given by the Contracting Oficer.
Cenentitious material may be subjected to check testing by the Governnent
fromsanmples obtained at the mll, at transfer points, or at the project
site.

1.7 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Equi prent; GA

a. Details and data on the batching and m xing plant prior to plant
assenbly including manufacturer's literature showi ng that the
equi prent neets all requirenents specified herein.

b. A description of the equipnent proposed for transporting concrete
m xture fromthe central mxing plant to the paving equi pnent at
| east 7 days prior to start of paving unless otherw se specified.

c. At the time the materials are furnished for the mxture
proportioning study, a description of the equi prent proposed for
the placing of the concrete mixture, nethod of control, and
manuf acturer's literature on the paver and finisher, together wth
the manufacturer's witten instructions on adjustnments and
operating procedures necessary to assure a tight, snooth surface
on the concrete pavenent, free of tears and other surface
i mperfections, including excessive paste on the surface. The
literature shall show that the equi pnent neets all details of
t hese specifications.

Wrk Plan; GA
a. A description of the placing and protection nethods proposed prior
to construction of the test section, if concrete is to be placed
in or exposed to hot or cold weather conditions.
b. A detailed plan of the proposed paving pattern showi ng all planned

construction joints. No deviation fromthe jointing pattern shown
on the drawi ngs shall be nade without witten approval of the Ft
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Wrth District Mlitary Design Branch
c. Data on the curing nmedia and nethods to be used.
SD-08 Statenents
Sanples for M xture Proportioning Studies; GA

The results of the Contractor's m xture proportioning studies along with a
statenment giving the maxi mum nom nal coarse aggregate size and the
proportions of all ingredients that will be used in the manufacture of
concrete at |east 30 days prior to comenci ng concrete placing operations.
Aggregate quantities shall be based on the mass in a saturated surface dry
condition. The statement shall be accomnpanied by test results from an

i ndependent commercial testing | aboratory, inspected by the Government, and
approved in witing, show ng that m xture proportioning studi es have been
made with materials proposed for the project and that the proportions
selected will produce concrete of the qualities indicated. No
substitutions shall be made in the materials used in the mxture
proportions w thout additional tests to show that the quality of the
concrete is satisfactory.

SD- 09 Reports
Sanpling and Testing; GA

Certified copies of |aboratory test reports, including all test data, for
cenent, pozzol an, aggregate, adm xtures, and curing conpound proposed for
use on this project. These tests shall be made by an approved conmercia

| aboratory or by a | aboratory maintained by the manufacturers of the
materials. No material shall be used until notice of acceptance has been
given. Materials may be subjected to check testing by the Government from
sanmpl es obtai ned at the manufacturer, at transfer points, or at the project
site.

SD- 18 Records
Del i very, Storage, and Handling of Materials; FIO

Copi es of waybills or delivery tickets for cementitious material during the
progress of the work. Before the final payment is allowed, waybills and
certified delivery tickets shall be furnished for all cenentitious nateri al
used in the construction

1.8 QUALI FI CATI ONS

Al Contractor Quality Control personnel assigned to concrete construction
shal | be American Concrete Institute (AClI) Certified Wirkmen in one of the
foll owi ng grades (or shall have approved witten evidence of having
conpleted sinmilar qualification prograns):

Concrete Field Testing Technician, G ade |
Concrete Laboratory Testing Technician, Gade |I or Il
Concrete Construction Inspector, Level |

The foreman or |ead journeynman of the finishing crew shall have sinilar

qualification for ACI Concrete Flatwork Technici an/ Fi ni sher, or equal
Witten docunentation shall be furnished for each worknan in the above
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.9 TEST SECTI ON

At | east 10 days but not nore than 60 days prior to construction of the
concrete pavenment, a test section shall be constructed as part of the
producti on paving area at an outer edge and as approved by the Contracting
Oficer. The test section will be allowed to remain in place, if al
specification requirements are met and will be paid for as part of the
producti on pavenent. There will be no separate payment for the test
section or sections and the cost of the materials, and the construction
wi Il be considered a subsidiary cost of constructing the project. The
Contractor shall notify the Contracting Officer at |east 5 days in advance
of the date of test section construction. The test section shall consi st
of not less than two adjacent paving |anes each at |east 100 m |ong and
shal |l be constructed to the thickness as shown on the drawi ngs. The |ane
wi dt h of each paving | ane shall be the same as that required for use in the
project. The test section shall contain at |east one |ongitudina
construction joint and one transverse construction joint. |If keyed or
dowel ed | ongitudi nal construction joints are required in any of the
producti on pavenents, they shall be used throughout the test section. |If
both keys and dowel s are required, each shall be used in half of the test
section. Two separate days shall be used for construction of the test
section. The Contractor shall use the test section to devel op and
denponstrate to the satisfaction of the Contracting Oficer the proposed
techni ques of m xing, hauling, placing, consolidating, finishing, curing,
start-up procedures, testing methods, plant operations, and the preparation
of the construction joints. Variations in mxture proportions other than
wat er shall be made as required herein The mxing plant shall be operated
and calibrated prior to placing the test section. The Contractor shall use
t he sane equi pnent, materials, and construction techniques on the test
section as will be used in all subsequent work. Base course preparation
concrete production, placing, consolidating, curing, construction of
joints, and all testing shall be in accordance w th applicable provisions
of this specification. The Contractor shall construct the test section
neeting all specification requirenents and being acceptable to the
Contracting Officer in all aspects, including surface texture. Failure to
construct an acceptable test section will necessitate construction of
additional test sections at no additional cost to the Government. Test
sections allowed to be constructed as part of the production paving which
do not neet specification requirenents shall be renoved at the Contractor's
expense. Any test sections unacceptable to the Contracting O ficer shal
be renpved at the Contractor's expense. |If the Contractor proposes to use
slipformpaving and is unable to construct an acceptable test section, or
if the slipform paving equi pnent and procedures are found to be unable to
produce acceptabl e pavenent at any time, the slipform paving equi prent
shall be renoved fromthe job and the construction conpleted using
stationary side forns and equi pnment conpatible with them The Contractor
shal | provide four cores at |east 150 mm dianeter and full depthfrom
points selected in the test section by the Governnent, 5 days after
conpletion of the test section. The Contractor shall deliver the
cylinders for inspection and testing, as considered appropriate.
Producti on paving may be started i mredi ately after approval of the test
section.

10 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS

10.1 Bul k Cenentitious Materials
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Al cenmentitious material shall be furnished in bulk. The tenperature of
the cenentitious material, as delivered to storage at the site, shall not
exceed 65 degrees C.

1.10.1.1 Transportation

VWhen bul k cenmentitious material is not unloaded fromprimary carriers
directly into weather-tight hoppers at the batching plant, transportation

fromthe railhead, mll, or intermedi ate storage to the batching pl ant
shal | be acconplished in adequately designed weat her-tight trucks,
conveyors, or other neans that will protect the cementitious material from

exposure to noisture.
1.10.1.2 St orage Requi renents

| mredi ately upon receipt at the site of the work, cenentitious materials
shall be stored in a dry and properly ventilated structure. All storage
facilities shall be subject to approval and shall allow easy access for

i nspection and identification. Sufficient cementitious materials shall be
in storage to sustain continuous operation of the concrete m xing pl ant
whil e the pavenment is being placed. To prevent cenent from becom ng unduly
aged after delivery, any cenent that has been stored at the site for 60
days or nore shall be used before using cement of |esser age.

1.10.1.3 Separation of Materials

Separate facilities shall be provided which will prevent any interm xing
during unl oadi ng, transporting, storing, and handling of each type of
cenentitious material

1.10.2 Aggregate Materials
1.10.2.1 St or age

Aggregate shall be stored at the site of the batching and mi xi ng pl ant
avoi di ng breakage, segregation, or contam nation by foreign materials.
Each size of aggregate from each source shall be stored separately in
free-draining stockpiles. Fine aggregate and the smallest size coarse
aggregate shall remain in free-draining storage for at |east 24 hours

i mediately prior to use. Sufficient aggregate shall be nmaintained at the
site at all tines to permt continuous uninterrupted operation of the

m xi ng plant at the time concrete pavenent is being placed.

1.10.2.2 Handl i ng

Aggregate shall be handl ed avoi di ng segregati on or degradation. Vehicles
used for stockpiling or moving aggregate shall be kept clean of foreign
materials. Tracked equi pment shall not be allowed on coarse aggregate
stockpiles. Stockpiles shall be built up and worked avoi di ng segregation
in the piles and preventing different sizes of aggregate from being m xed
during storage or batching. Aggregate shall not be stored directly on
ground unless a sacrificial layer is left undisturbed and unused.

1.10.3 QG her Materials

Rei nforci ng bars and accessories shall be stored above the ground on
pl atfornms, skids, or other supports. Oher materials shall be stored
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avoi di ng contam nation and deterioration. Chem cal adm xtures which have
been in storage at the project site for longer than 6 nonths or which have
been subjected to freezing shall not be used unless retested and proven to
neet the specified requirenents. The Contractor shall ensure that
materials can be accurately identified after bundles or containers are
opened.

1.11 EQUI PMENT

Al plant, equipnent, tools, and machines used in the work shall be
mai ntai ned in satisfactory working conditions at all tinmnes.

1.11.1 Bat chi ng and M xi ng Pl ant
1.11.1.1 Locati on of Batching and M xi ng Pl ant

The batching and mixing plant rmay be | ocated on the project site as

i ndi cated on the drawi ngs or off Governnent rem ses no nore than 15 mi nutes
haul tinme fromthe placing site. There shall be operable tel ephonic or
radi o communi cati on between the batching plant and the placing site at al
times concreting is taking place.

1.11.1.2 Type and Capacity of Batching and M xi ng Pl ant

The batching and mi xi ng pl ant shall be a stationary-type plant. The plant
shal | be designed and operated to produce concrete within the specified
tol erances, and shall have a capacity of at |east 200 cubic meters per
hour. The batching plant shall conformto the requirements of NRMCA CPMB
100 and as specified; however, rating plates attached to batch plant

equi prent are not required.

1.11.1.3 Equi pnent Requi renent s

The batching controls shall be either sem automatic or automatic.

Sem aut omati ¢ batching system shall be provided with interlocks. Separate
bi ns or conpartnents shall be provided for each size group of aggregate and
each cenentitious material. Aggregates shall be weighed either in separate
wei gh batchers with individual scales or cumulatively in one weigh batcher
on one scale, provided the fine aggregate is weighed first. Aggregate
shall not be weighed in the sane batcher with cenentitious material. |If
both cenent and pozzol an are used, they may be batched cunul atively,

provi ded portland cenent is batched first. Water shall not be wei ghed or

nmeasured cumul atively with another ingredient. Wter batcher filling and
di schargi ng val ves shall be so interlocked that the di scharge val ve cannot
be opened before the filling valve is fully closed. An accurate nechanica

device for measuring and di spensi ng each chemi cal adm xture shall be

provi ded. Each di spenser shall be interlocked with the batching cycle and
di scharged automatically to obtain uniformdistribution throughout the
batch in the specified mxing period. Different chenical adni xtures shal
not be conbi ned before introduction in water and cenment. The plant shal
be arranged to facilitate the inspection of all operations at all tinmes.
Suitable facilities shall be provided for obtaining representative sanples
of aggregates from each bin or conpartnent.

1.11.1. 4 Scal es

Adequate facilities shall be provided for the accurate neasurenment and
control of each of the materials entering each batch of concrete. The
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wei ghi ng equi prent shall conformto the applicable requirenents of NI ST HB
44, except that the accuracy shall be within 0.2 percent of scale capacity.
The Contractor shall provide standard test weights and any other auxiliary
equi prent required for checking the operating performance of each scale or
ot her measuring device. Each weighing unit shall include a visible
springless dial, which shall indicate the scale |load at all stages of the

wei ghi ng operation or shall include a beam scale with a beam bal ance
indicator that will show the scale in balance at zero | oad and at any beam
setting. The indicator shall have an over and under travel equal to at

| east 5 percent of the capacity of the beam Approved el ectronic digital

i ndicators and |l oad cells may al so be used. The wei ghing equi prent shal

be arranged to allow the concrete plant operator to conveniently observe
the dials or indicators.

1.11.1.5 Bat chi ng Tol erances
The foll owi ng tol erances shall apply.

Per cent age of Required

Materi al s Mass

Cenment (and Pozzol an) plus or mnus 1
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Admi xture plus or mnus 3

For volunetric batching equi prent for water and adm xtures, the above
nuneric tol erances shall apply to the required volune of material being

bat ched. Concentrated adm xtures shall be uniformy diluted, if necessary,
to provide sufficient volume per batch to ensure that the batchers wll
consi stently operate within the above tol erance.

1.11.1.6 Moi sture Control

The plant shall be capable of ready adjustment to conpensate for the
varying noi sture contents of the aggregates and to change the quantities of
the material s being batched. An electric nmoisture neter conplying with the
provi sions of COE CRD-C 143 shall be provided for measuring of mpisture in
the fine aggregate. The sensing el ement shall be arranged so that
nmeasurenent is nmade near the batcher charging gate of the fine aggregate
bin or in the fine aggregate batcher

1.11.1.7 Recor ders

A graphic or digital recorder conformng to the requirenents of NRMCA CPMB
100 shall be furnished and kept operational at the batching plant.

1.11.2 Concrete M xers

M xers shall be stationary mixers. M xers shall be capable of conbining
the materials into a uniformmxture and of discharging this m xture

wi t hout segregation. The m xers shall not be charged in excess of the
capacity recommended by the manufacturer. The m xers shall be operated at
the drum or m xi ng bl ade speed designated by the manufacturer. The m xers
shal |l be maintained in satisfactory operating condition, and the m xer
drums shall be kept free of hardened concrete. M xer blades or paddles
shal | be replaced when worn down nore than 10 percent of their depth when
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1

conpared with the manufacturer's dinension for new bl ades or paddl es.
11.2.1 Stationary, Central Plant, M xers

Stationary mxers shall be drummxers of tilting type. Mxers shall be
provided with an acceptable device to | ock the di scharge nechani smunti
the required mxing tinme has el apsed.

11.2.2 Truck M xers

The only truck m xers used for transporting paving concrete shall be those
designed with extra | arge bl ading and rear opening specifically for

| ow sl unp paving concrete. Truck nixers, the mxing of concrete therein
and concrete uniformty and testing thereof shall conformto the

requi renents of ASTM C 94. A truck m xer may be used to finish the partia
m xi ng done in a stationary m xer (shrink-mxed). Each truck shall be
equi pped with two counters which will show the nunber of revol utions at

m xi ng speed and the nunber of revolutions at agitating speed. Concrete
first partially mxed in a concrete plant mxer (shrink-nxed) a mninum
time, as required to conbine the ingredients, shall then be conpletely
mxed in a truck mxer. The nunber of revolutions between 70 to 100 for
truck-m xed concrete and the nunber of revolutions for shrink-nxed
concrete shall be determ ned by uniformty tests as specified in ASTM C 94
and in requirenents for mxer performance stated in paragraph TESTI NG AND
| NSPECTI ON FOR CONTRACTOR QUALITY CONTROL. If requirenments for the
uniformty of concrete are not net with 100 revolutions of mxing after al
ingredients including water are in the truck m xer drum the mxer shal

not be used until the condition is corrected. Additional revolutions
beyond the nunber determ ned to produce the required uniformty shall be at
t he designated agitating speed. Water shall not be added after the initial
i ntroduction of mxing water except, when on arrival at the job site, the
slunp is less than specified and the water-cenent ratio is |ess than that
given as a maxi mumin the approved m xture. Additional water may be added
to bring the slunp within the specified range provided the approved

wat er-cenent ratio is not exceeded. Water shall be injected into the head
of the mixer (end opposite the di scharge opening) drum under pressure, and
the drum or bl ades shall be turned a mininum of 30 additional revolutions
at mxing speed. Water shall not be added to the batch at any later tine.

11.2.3 Mxing Time and Uniformty

a. Stationary Mxers: For stationary mixers, before unifornmty data
are available, the mxing time for each batch after all solid
materials are in the m xer, provided that all of the mixing water
is introduced before one-fourth of the nmixing tinme has el apsed,
shall be 1 mnute for m xers having a capacity of 0.75 cubic neter.

For m xers of greater capacity, this minimumtine shall be
i ncreased 20 seconds for each additional cubic neter or fraction
thereof. After results of uniformty tests are available, the
m xing time may be reduced to the mnimumtine required to neet
uniformty requirenments; but if uniformty requirenments are not
being nmet, the mxing tinme shall be increased as directed. M xer
performance tests at new mxing tinmes shall be perforned
i medi ately after any change in mxing tine. Wen regular testing
is performed, the concrete shall neet the linits of any five of
the six unifornmty requirenents listed in Table 4, below Wen
abbreviated testing is performed, the concrete shall neet only
those requirenents listed for abbreviated testing. The concrete
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proportions used for uniformty tests shall be as used on the
project. Regular testing shall consist of performing all six
tests on three batches of concrete. The range for regular testing
shall be the average of the ranges of the three batches.

Abbrevi ated testing shall consist of performng the three required
tests on a single batch of concrete. The range for abbreviated
testing shall be the range for one batch. |If nore than one m xer
is used and all are identical in terns of make, type, capacity,
condition, speed of rotation, etc., the results of tests on one of
the m xers shall apply to the others, subject to the approval of
the Contracting Officer. Al nixer performance (uniformty)
testing shall be performed by the Contractor in accordance wth
COE CRD-C 55 and with paragraph titled TESTI NG AND | NSPECTI ON FOR
CONTRACTOR QUALI TY CONTROL.

TABLE 4
UNI FORM TY REQUI REMENTS- - STATI ONARY M XERS
Regul ar Tests Abbrevi ated Tests
Al | owabl e Al | owabl e
Maxi mum Range for Maxi mum Range

Par anet er Average of 3 Batches for 1 Batch
Unit weight of air-free 32 32
nortar, kg/cubic nmeter
Air content, percent 1.0 --
Sl unp, nm 25 --
Coar se aggregate, percent 6.0 6.0
Conpressive strength at 7 days, 10.0 10.0
per cent
Wat er content, percent 1.5 - -

b. Truck Mxers: Mxer performance (uniformty) tests for truck
m xers shall be made by the Contractor in accordance with ASTM C 94.

1.11.3 Transporting Equi prment

Concrete shall be transported to the paving site in nonagitating equi pnment
conformng to ASTM C 94 in approved truck m xers designed with extra | arge
bl adi ng and rear opening specifically for | ow slunp concrete or in approved
agitators. All transporting equi pment shall be designed and operated to
deliver and di scharge the required concrete mxture conpletely w thout
segregation.

1.11.4 Paver - Fi ni sher

The paver-finisher shall be a heavy-duty, self-propelled machine designed
specifically for paving and finishing high quality pavenment. The
paver-finisher shall weigh at |east 3280 kg per mof |ane w dth, and shal
be powered by an engi ne having at |east 15,000 Wper neter of |ane w dth.
The paver-finisher shall spread, consolidate, and shape the plastic
concrete to the desired cross section in one pass. The nechanisns for
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form ng the pavenent shall be easily adjustable in width and thickness and
for required crown. |In addition to other spreaders required by paragraph
Transfer and Spreadi ng Equi prent, the paver-finisher shall be equi pped with
a full w dth knock-down auger or paddl e nechani sm capable of operating in
both directions, which will evenly spread the fresh concrete in front of
the screed or extrusion plate. Imrersion vibrators shall be gang nounted
at the front of the paver on a frame equi pped with suitable controls so
that all vibrators can be operated at any desired depth within the slab or
conpletely withdrawn fromthe concrete, as required. The vibrators shal
be automatically controlled so that they will be imedi ately stopped as
forward nmotion of the paver ceases. The spacing of the imersion vibrators
across the paving | ane shall be as necessary to properly consolidate the
concrete, but the clear distance between vibrators shall not exceed 750 mm
Spud vi brators shall operate at a frequency of not |ess than 135 Hz and
an anplitude of not less than 0.75 nm and tube vibrators at a frequency of
not less than 80 Hz and an anplitude of not less than 0.75 nm as
determ ned by COE CRD-C 521. The paver-finisher shall be equipped with a
transversely oscillating screed or an extrusion plate to shape, conpact,
and smooth the surface and shall so finish the surface that no significant
amount of hand finishing, except use of cutting straightedges, is required.
The screed or extrusion plate shall be constructed to provi de adj ust ment
for crowmn in the paverment. The entire machine shall provide adjustnment for
variation in lane width or thickness and to prevent nore than 200 mm of
the screed or extrusion plate extending over previously placed concrete on
either end when paving fill-in |lanes. Machines that cause di spl acenent of
properly installed forms or cause ruts or indentations in the prepared
underlying materials and machi nes that cause frequent delays due to
nmechani cal failures shall be replaced as directed.

1.11. 4.1 Paver - Fi ni sher with Fi xed Forns

The paver-finisher shall be equi pped with wheels designed to keep it
aligned with the forns and to spread the | oad so as to prevent deformation
of the forns.

1.11.4.2 Sli pf orm Paver - Fi ni sher

The slipform paver-finisher shall be automatically controlled and craw er
mounted with four padded tracks so as to be conpletely stable under al
operating conditions. The paver-finisher shall finish the surface and
edges so that no edge slunp beyond all owabl e tol erance occurs. Horizontal
al i gnment shall be electronically referenced to a taut w re guideline.
Vertical alignnent shall be electronically referenced on both sides of the
paver to a taut wire guideline, to an approved | aser control system or
only where permtted by paragraph Slipform Paving, to a ski operating on a
conpl eted | ane. Suitable nmoving side forns shall be provided that are

adj ustable and will produce snooth, even edges, perpendicular to the top
surface and neeting specification requirenments for alignnent and freedom
from edge sl unp.

1.11.4.3 Longi tudi nal Mechani cal Fl oat

A longi tudi nal mechanical float shall be specially designed and

manuf actured to smooth and finish the pavenent surface w thout working
excess paste to the surface. It shall be rigidly attached to the rear of

t he paver-finisher or to a separate self-propelled frame spanning the
paving |l ane. The float plate shall be at least 1.5 m long by 200 nm w de
and shall automatically be oscillated in the longitudinal direction while
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slowy moving fromedge to edge of the paving lane, with the float plate in
contact with the surface at all tines.

1.11.4. 4 Nonrot ati ng Pi pe Fl oat

A pipe float if used, shall be a nonrotating pipe 150 to 250 mm in

di ameter and sufficiently long to span the full paving w dth when oriented
at an angle of approximately 1.05 rad wth the centerline. The pipe float
shal |l be nounted on a self-propelled frane that spans the paving |lane. No
means of applying water to the surface shall be incorporated in the pipe
float.

1.11.4.5 O her Types of Finishing Equi pnent

Clary screeds or other rotating tube floats, or bridge deck finishers,

shall not be allowed on the project. Concrete finishing equipment of types
ot her than specified above may be denpbnstrated on a test section outside

t he production pavenent if approved in witing. |f the Contracting
Oficer's representative decides fromeval uation of the test section that
the equi pnent is better than the specified finishing equipnent, its use
will be pernmitted as long as it continues to performbetter than the

speci fied equi pment.

1.11.5 Curing Equi pnent

Equi prent for applyi ng nenbrane-formng curing conpound shall be nounted on
a self-propelled frane that spans the paving |lane. The reservoir for
curing conpound shall be constantly nmechanically (not air) agitated during
operation and shall contain neans for conpletely draining the reservoir

The spraying system shall consist of a mechanically powered punp which will
mai ntai n constant pressure during operation, an operabl e pressure gauge,
and either a series of spray nozzles evenly spaced across the |lane to give
uni form y overl appi ng coverage or a single spray nozzle which is nounted on
a carriage which automatically traverses the |lane width at a speed
correlated with the forward noverment of the overall frame. Al spray
nozzl es shall be protected with wind screens. Any hand-operated sprayers
al | owed by paragraph Menbrane Curing shall be conpressed air supplied by a
nmechani cal air conmpressor. |If the curing machine fails to apply an even
coating of compound at the specified rate, it shall imediately be repl aced.

1.11.6 Texturing Equi prent

Texturing equi pment shall be as specified below. Before use, the texturing
equi prent shall be denonstrated on a test section, and the equi pnent shal
be nmodified as necessary to produce the texture directed.

1.11.6.1 Fabric Drag

A fabric drag shall consist of a piece of material as long as the |ane

wi dth securely attached to a separate wheel mounted frane spanning the
paving |l ane or to one of the other simlar pieces of equipment. Wdth of
the material shall provide 300 to 450 nm dragging flat on the pavenent
surface. Length shall be at |least equal to the width of the slab plus 600
nm The material shall be clean, reasonably new burlap, conpletely
saturated with water before attachnment to the frame and al ways resaturated
before start of use and kept clean and saturated during use. Burlap shal
conformto AASHTO M 182, C ass 3 or 4.
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1.11.7 Sawi ng Equi pnent
Equi pnent for sawing joints and for other sinmilar sawi ng of concrete shal

be standard di anond-type concrete saws nounted on a wheel ed chassis which
can be easily guided to follow the required alignnent. Blades shall be

di anond tipped. |If denonstrated to operate properly, abrasive bl ades may
be used. Weel saws shall be saws with |arge dianeter tungsten carbide
ti pped bl ades nounted on a heavy-duty chassis which will produce a saw kerf

at least 40 nrm wide. Al saws shall be capable of sawing to the ful
depth required.

1.11.8 Strai ght edge

The Contractor shall furnish and maintain at the job site, in good
condition, one 4 m straightedge for each paving train for testing the

har dened portland cenent concrete surfaces. These straightedges shall be
constructed of alum num or magnesium all oy and shall have bl ades of box or
box-gi rder cross section with flat bottom adequately reinforced to insure
rigidity and accuracy. Straightedges shall have handl es for operation on
t he paverent.

1.11.9 Profil ograph
The Contractor shall furnish a 7.6 m profilograph for testing the finished
paverment surface. The profil ograph shall produce a record on tape of the
results of testing the pavenment surface and shall automatically mark the
Profile Index of each section tested as well as indicate and nmeasure each
"must grind" point, all in accordance with CDT Test 526 and as required by
par agr aph Surface Snpot hness.

PART 2 PRODUCTS

2.1 CEMENTI TI QUS MATERI ALS
Cenentitious materials shall be portland cenent, or portland-pozzol an
cenent, or only portland cement in conbination with pozzol an and shal
conformto appropriate specifications |isted below. Tenperature of
cenentitious materials as supplied to the project shall not exceed 65
degrees C.

2.1.1 Portl and Cenent

Portl and cement shall conformto ASTM C 150, Type | or 11, |ow al kal
i ncluding fal se set requirenents.

2.1.2 H gh-Early-Strength Portland Cenent

Hi gh-early-strength cement shall conformto ASTM C 150, Type IIl with C3A
l[imted to 5percent, |owalkali

2.1.3 Bl ended Cenents
Bl ended cenent shall conformto ASTM C 595, Type IP .

2.1. 4 Pozzol an (Fly Ash and Silica Fune)
2.1.4.1 Fly Ash

Fly ash shall conformto ASTM C 618, Class F, with the optional
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requi renents for multiple factor, drying shrinkage, and uniformty from
Table 2A in ASTM C 618. The fly ash shall neet the optional requirenents
on limts of alkalies in Table I A of ASTM C 618, or shall neet the optiona
[imt on nortar expansion from Table Il A of ASTM C 618. Fly ash shall be
used only at a rate between 15 and 35 percent of the total cenentitious
mat eri al by mass.

2.2  AGGREGATES
2.2.1 Coar se Aggregate

Coarse aggregate shall have a satisfactory service record of at |least 5
years successful service in three paving projects or, if a new source is
used.

2.2.1.1 Mat eri al Conposition

Coarse aggregate shall consist of crushed gravel or crushed stone,
Crushed gravel shall contain not |ess than 75 percent of crushed particles
by mass in each sieve size, as determ ned by COE CRD-C 171

2.2.1.2 Quality

Aggregates as delivered to the m xers shall consist of clean, hard,
uncoated particles nmeeting the requirements of ASTM C 33 and ot her
requi renents specified herein

2.2.1.3 Particle Shape Characteristics

Particles of the coarse aggregate shall be generally spherical or cubical
in shape. The quantity of flat and el ongated particles in any size group
shal | not exceed 20 percent by wei ght as determ ned by COE CRD-C 119. A
flat particle is defined as one having a ratio of width to thickness
greater than 3; an elongated particle is one having a ratio of length to
wi dt h greater than 3.

2.2.1.4 Si ze and G ading
The nom nal maxi mum size of the coarse aggregate shall be 38 nm \en the

nom nal maxi mum size is greater than 25 mm the aggregates shall be
furnished in two size groups as foll ows:

Nom nal Maxi num Si ze

nm Size Group
ASTM C 33

19 --No. 67 (4.75 to 19 mm)
ASTM C 33

37.5 --No. 4 (19 to 37.5 mMm)

The gradi ng of the coarse aggregate within the separated size groups shal
conformto the requirenents of ASTM C 33, Sizes 67 and 4 as delivered to
the m xer.
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2.2.1.5 Resi stance to Freezing and Thaw ng

Coarse aggregate not having a satisfactory denonstrable service record
shall have a durability factor of 50 or nore when subjected to freezing and
thawi ng in concrete in accordance with COE CRD-C 114.

2.2.1.6 Resi stance to Abrasion

Coarse aggregate shall not show nmore than 40 percent | oss when subjected to
the Los Angel es abrasion test in accordance with ASTM C 131

2.2.1.7 Del eteri ous Materia

The amount of deleterious material in each sieve size of coarse aggregate
shall not exceed the limts in the follow ng table when tested as indicat ed.

LIM TS OF DELETERI OUS MATERI ALS | N COARSE
AGGREGATE
Per cent age by Mass

Clay lunps and friable particles 2.0
(ASTM C 142)

Material finer than 0.075 mm 1.0
(No. 200 sieve) (ASTM C 117)

Li ght wei ght particles 1.0
(ASTM C 123)

O her soft particles 2.0
(ASTM C 330)

The total of all deleterious substances shall not exceed 5.0 percent of the
mass of the aggregate. The percentage of material finer than the 0.075 mm
sieve shall not be included in this total. The limt for material finer
than the 0.075 mm sieve will be increased to 1.5 percent for crushed
aggregat es consisting of crusher dust that is essentially free fromclay or
shale. The separation medium for |ightweight particles shall have a
density of 2.0 My/cubic meter (Sp. G. 2.0). This Ilimt does not apply to
coarse aggregate manufactured from bl ast-furnace slag unl ess contam nation
i s evident.

2.2.2 Fi ne Aggregate

Fi ne aggregate shall have a service record of at |least 5 years satisfactory
service in three paving projects or, if a new source is used, shall neet
the requirenents for resistance to freezing and thaw ng.

2.2.2.1 Conposition

Fi ne aggregate shall consist of natural sand, manufactured sand, or a

conbi nati on of the two, and shall be conmposed of clean, hard, durable
particles. |Irrespective of the source fromwhich it is obtained, all fine
aggregate shall be composed of clean, hard, durable particles neeting the
requi renents of ASTM C 33. Each type of fine aggregate shall be stockpiled
and batched separately. Any degree of contamination will be cause for the
rejection of the entire stockpile.
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2.2.2.2 Particl e Shape

Particles of the fine aggregate shall be generally spherical or cubical in
shape.

2.2.2.3 G adi ng

Grading of the fine aggregate, as delivered to the nmixer, shall conformto
the requirenents of ASTM C 33. In addition, the fine aggregate, as
delivered to the mixer, shall have a fineness nodulus of not |ess than 2.50
nor nmore than 3.00. The grading of the fine aggregate also shall be
controlled so that the fineness nmoduli of at |east nine of every set of ten
consecutive sanples of the fine aggregate, as delivered to the mxer, wll
not vary nmore than 0.15 fromthe average fineness noduli of all sanples
previously taken. The fineness nodul us shall be determ ned by COE CRD- C 104.

2.2.2. 4 Del eteri ous Materia

The armount of deleterious material in the fine aggregate shall not exceed
the following imts by nass:

Mat eri al Per cent age by Mass
Clay lunps and friable particles ASTM C 142 1.0
Material finer than 0.075 nm (No. 200 sieve) ASTM C 117 3.0
Li ght wei ght particles ASTM C 123 using a medi um 0.5

with a density of 2.0 My/cubic nmeter (Sp. G. of 2.0))
Total of all above 3.0

2.2.2.5 Resi stance to Freezing and Thaw ng
Fi ne aggregate not having a satisfactory denonstrable service record shal
have a durability factor of 50 or nobre when subjected to freezing and
thawi ng in concrete in accordance with COE CRD-C 114.

2.3 CHEM CAL ADM XTURES

2.3.1 Ai r-Entrai ning Adm xtures
The air-entraining adm xture shall conformto ASTM C 260 and shal
consistently entrain the air content in the specified ranges under field
conditions. The air-entraining adm xture shall be in a solution of
suitabl e concentration for field use.

2.3.2 Accel er at or
An accel erator shall be used only when specified in paragraph SPECI FI ED
CONCRETE STRENGTH AND OTHER PROPERTI ES and shall not be used to reduce the
amount of cementitious material used. Accelerator shall conformto ASTM C
494, Type C. Calciumchloride and adm xtures contai ning cal cium chl ori de

shal |l not be used.

2.3.3 Ret ar der
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A retarding adm xture shall neet the requirements of ASTM C 494, Type B
except that the 6-nmonth and 1-year conpressive strength tests are waived.
The use of the admixture is at the option of the Contractor, but shall not
be used to reduce the anpunt of cenentitious material

2.3.4 Wat er - Reducer

A wat er -reduci ng admi xture shall neet the requirements of ASTM C 494, Type
A or D except that the 6-nmonth and 1-year conpressive strength tests are
wai ved. The adm xture may be added to the concrete m xture only when its
use is approved or directed, and only when it has been used in m xture
proportioning studies to arrive at approved m xture proportions.

2.4 CURI NG MATERI ALS
2.4.1 Menmbrane Forming Curing Conpound

Menbrane form ng curing conpound shall be a white pigmented conpound
conformng to COE CRD-C 300

2.4.2 Burl ap

Burl ap used for curing shall conformto AASHTO M 182, C ass 3 or 4.
Materials shall be new or shall be clean materials never used for anything
ot her than curing concrete.

2.5 WATER

Water for mxing and curing shall be fresh, clean, potable, and free of
i njurious amounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirements of COE CRD C 400.

2.6 JO NT MATERI ALS
2.6.1 Expansi on Joint Materi al

Expansion joint filler shall be a preformed material conformng to ASTM D
1752 Type | or Il. Expansion joint filler shall be 20 nm thick

2.7 REI NFORCI NG

Al'l reinforcenent shall be free fromloose, flaky rust, |oose scale, oil
grease, mud, or other coatings that night reduce the bond with concrete.
Renoval of thin powdery rust and tight rust is not required. However,
reinforcing steel which is rusted to the extent that it does not conformto
t he required di mensions or nechani cal properties shall not be used.

2.7.1 Rei nforcing Bars and Bar Mats
Rei nforci ng bars shall conformto ASTM A 615/ A 615M billet-steel; ASTM A
616/ A 616M rail-steel; or ASTM A 617/ A 617M axle-steel, Gade 60, size as
shown on the drawi ngs. Bar mats shall conformto ASTM A 184/ A 184M The
bar nenbers shall be billet steel

2.7.2 Wel ded Wre Fabric

Wl ded steel wire fabric shall conformto ASTM A 185.
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2.7.3 Deforned Wre Fabric

Wl ded deforned steel wire fabric shall conformto ASTM A 497.
2.8 DOVELS AND Tl E BARS
2.8.1 Dowel s

Dowel s shall be single piece bars fabricated or cut to length at the shop
or mill before delivery to the site. Dowels shall be free of |oose, flaky
rust and | oose scale and shall be clean and straight. Dowels nay be
sheared to length provided that the deformation fromtrue shape caused by
shearing does not exceed 1 nm on the diameter of the dowel and does not
extend nore than 1 mm fromthe end of the dowel. Dowels shall be plain
(non-deforned) steel bars conforming to ASTM A 615/ A 615M G ade 40 or 60;
ASTM A 616/ A 616M G ade 50 or 60; or ASTM A 617/ A 617M G ade 40 or 60; or
shall be steel pipe conformng to ASTM A 53, extra strong, as indicated.
If split dowels are proposed for use, a conplete description of the
materials and installation procedures shall be submitted for approval at

| east 15 days before start of construction.. At |east one half of the
snoot h dowel shall be epoxy-coated and shall conformto ASTM A 775

2.8.2 Tie Bars

Tie bars shall be deformed steel bars conforming to ASTM A 615/ A 615M ASTM
A 616/ A 616M or ASTM A 617/ A 617M G ade 60, and of the sizes and

di mensi ons indicated. Deforned rail steel bars and high-strength billet or
axl e steel bars, G ade 60 or higher, shall not be used for bars that are
bent and strai ghtened during construction.

2.9 EPOXY RESI N

Al'l epoxy-resin materials shall be two-conmponent materials conformng to
the requirenents of ASTM C 881, C ass as appropriate for each application
tenmperature to be encountered, except that in addition, the materials shall
neet the follow ng requirenents:

a. Material for use for enbeddi ng dowels and anchor bolts shall be
Type |V, G ade 3.

b. Mterial for use as patching materials for conplete filling of
spal I s, wi de cracks, and other voids and for use in preparing
epoxy resin nortar shall be Type Ill, Gade as approved.

c. Material for use for injecting cracks shall be Type IV, Gade 1.
d. Material for bonding freshly mxed portland cement concrete or
nmortar or freshly mixed epoxy resin concrete or nortar to hardened
concrete shall be Type V, Grade as approved.
2.10  SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES
2.10.1 Specified Flexural Strength
Specified flexural strength, R for concrete is 4.48 MPa at 28 day, as
determ ned by tests nade in accordance with ASTM C 78 on beans fabricated

and cured in accordance with ASTM C 192/ C 192M Maxi mum al | owabl e
wat er-cenentitious material ratiois 0.45. The water-cenentiti ous nateri al
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ratio will be the equival ent water-cenment ratio as determ ned by conversion
fromthe weight ratio of water to cenment plus pozzol an by the mass
equi val ency nethod described in ACl 211.1. The concrete shall be
air-entrained with a total air content of 5 plus or mnus 1.0 percentage
points, at the point of placenment. Air content shall be determ ned in
accordance with ASTM C 231. The naxi mum al | owabl e sl unp of the concrete at
the point of placenent shall be [AM#1] 75 mm for pavenent constructed
with fixed forms. For slipformed pavenent, at the start of the project,
the Contractor shall select a maxi mum all owabl e slunp which will produce

i n-pl ace pavenent neeting the specified tol erances for control of edge

sl unp.
2.10.2 Concrete Tenperature

The tenperature of the concrete as delivered shall conformto the

requi renents of paragraphs, Paving in Hot Wather and Paving in Cold
Weat her. Tenperature of concrete shall be determned in accordance with
ASTM C 1064.

2.10.3 Concrete Strength for Final Acceptance

The strength of the concrete will be considered acceptabl e when the average
28-day flexural strengths for each |ot are above the 'Specified Fl exura
Strength' and no individual set (2 beans per sublot) in the lot are 170 kPa
or nore below the 'Specified Flexural Strength'. |If any lot or sublot,
respectively, fails to neet the above criteria, the ot or sublot shall be
renoved and replaced at no additional cost to the Government.

2.11 M XTURE PROPORTI ONS BY CONTRACTOR
2.11.1 Conposition

Concrete shall be conposed of cementitious material, water, fine and coarse
aggregates, and adm xtures. The cenmentitious material shall be portland
cenent, or blended cenmentor only portland cement in conbination wth
pozzol an. Pozzol an, if used, shall consist of not |ess than 15 percent of
the cementitious material by mass and not nore than [AM #1] 25 percent.

The total portland cement content shall be at |east 306.8 kg/cubic neter
Adm xtures shall consist of air entraining adnixture and may al so i ncl ude,
as approvedaccel erator retarderwater-reduci ng adm xture. |f water-reducer
is used, it shall be used only at the dosage determ ned during m xture
proportioning studies. H gh range water-reduci ng adm xtures and adm xtures
to produce fl owabl e concrete shall not be used.

2.11.2 Concrete Proportioning Studies, Pavenent Concrete

Trial design batches, nixture proportioning studies, and testing

requi renents shall be the responsibility of the Contractor. M xture
proportioning studies shall be performed by a commercial |aboratory,

i nspected by the Governnent, and approved in witing. The |aboratory
perform ng the m xture proportioning shall conformwi th ASTM C 1077.
Strength requirements during mxture proportioning studies shall be based
on flexural strength as determ ned by test specimens fabricated in
accordance with ASTM C 192/ C 192M and tested in accordance with ASTM C 78.
Sanples of all materials used in mxture proportioning studies shall be
representative of those proposed for use on the project and shall be
acconpani ed by the manufacturer's or producer's test reports indicating
conpliance with these specifications. Trial mxtures having proportions,
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slunps, and air content suitable for the work shall be based on nethodol ogy
described in ACI 211.1, nodified as necessary to accomodate flexura
strengt h.

2.11.2.1 Wat er - Cenent Ratio

At least three different water-cenment ratios, which will produce a range of
strength enconpassing that required on the project, shall be used. The
maxi mum al | owabl e wat er-cenent ratio required in paragraph Maxi mum

Wat er-Cenent Ratio will be the equival ent water-cenent ratio as determn ned
by conversion fromthe nass ratio of water to cement plus pozzol an by the
wei ght equi val ency net hod as described in ACl 211.1. I f pozzolan is used
in the concrete mxture, the m nimum pozzol an content shall be 15 percent
by mass of the total cenentitious material, and the maxi mumshall be [AM
#1] 25 percent. Laboratory trial mxtures shall be proportioned for

maxi mum permitted slunp and air content.

2.11.2.2 Trial M xture Studies

Separate sets of trial mxture studies shall be made for each conbination
of cementitious materials and each conbi nati on of adm xtures proposed for
use. No conbination of either shall be used until proven by such studies,
except that, if approved in witing and otherwi se permtted by these
specifications, an accelerator or a retarder may be used w t hout separate
trial mxture study. Separate trial mxture studies shall also be nmade for
concrete for any placing nethod proposed which requires special properties.
The tenperature of concrete in each trial batch shall be reported. Each
m xture shall be designed to pronote easy and suitable concrete placenent,
consolidation and finishing, and to prevent segregati on and excessive

bl eedi ng. Concrete proportioning studies shall be perforned using the
foll ow ng procedures:

2.11.2.3 M xture Proportioning for 28-day Flexural Strength
The following step by step procedure shall be foll owed:
a. Fabricate all beans for each m xture fromthe sane batch or bl end
of batches. Fabricate and cure all beans in accordance with ASTM
C 192/ C 192M wusing 152 x 152 mm beans
b. Test beans in accordance with ASTM C 78.

c. Fabricate and cure test beans fromeach m xture for 7, 14, 28 and
-day flexural tests; 6 beans to be tested per age.

d. Using the average strength for each wc at each age, plot al
results fromeach of the three nmixtures on separate graphs for wc
ver sus:

7-day flexural strength

14-day flexural strength
28-day flexural strength
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e. Fromthese graphs select a wc that will produce a m xture giving
a 28-day flexural strength equal to the required strength
determ ned in accordance with paragraph "Average Flexural Strength
Required for M xtures"

f. No concrete pavenment shall be placed until the Contracting O ficer
has approved the Contractor's m xture proportions.

2.11.3 Contractor Quality Control for Average Flexural Strength

The Contractor's day to day production shall be Controlled (CQC) in
accordance with the criteria herein, in the follow ng subparagraphs, and in
par. 'Concrete Strength Testing for CQC. This is entirely different from
t he acceptance requirenents of paragragh 'Concrete Strength for Fina
Acceptance', and it is mandatory that both sets of requirenments nust be
met. |If at any tine, the 28-day flextural strength, for any lot, is 410
kPa or nore below the 'required average 28-day flexural strength', as

speci fied bel ow, the paving operation shall be stopped and the Contractor
shal | take necessary steps to inprove the m xture proportioning, materials,
or the batching and nmixing to increase the strength. The paving operations
shal |l not reconmence until the Contracting O ficer has approved the
Contractor's Proposed changes in witing.

2.11.3.1 Average Flexural Strength Required for M xtures

In order to ensure neeting, during production, the strength requirenments
speci fied in paragraph SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES
the m xture proportions selected during m xture proportioning studies and
used during construction shall produce a required average flexural strength
exceedi ng the specified strength, R by the amount indicated below. This
requi red average flexural strength, Ra, will be used only for CQC
operations as specified in paragraph TESTI NG AND | NSPECTI ON FOR CONTRACTOR
QUALI TY CONTROL and as specified in the previous paragraph. During
production, the required Ra shall be adjusted (increased or decreased), as
appropriate and as approved, based on the standard devi ati on of 28-day
strengths being attai ned during paving.

a. From Previous Test Records: Were a concrete production facility
has previous test records, a standard deviation shall be
established in accordance with the applicable provisions of AC
214. 3R Test records fromwhich a standard deviation is
cal cul ated shall represent materials, quality control procedures
and conditions sinmlar to those expected, shall represent concrete
produced to neet a specified flexural strength or strengths wthin
1 MPa of the 28-day flexural strength specified for the proposed
wor k, and shall consist of at |east 30 consecutive tests. A
strength test shall be the average of the strengths of two
speci mrens made fromthe sanme sanple of concrete and tested at 28
days. Required average flexural strength, Ra, used as the basis
for selection of concrete proportions shall be the value fromthe
equation that follows, using the standard devi ati on as detern ned
above:

Ra = R + 1.34S

Where: S = standard devi ati on
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R = gspecified flexural strength
Ra = required average flexural strength

Where a concrete production facility does not have test records
nmeeting the requirenments above but does have a record based on 15
to 29 consecutive tests, a standard deviation shall be established
as the product of the cal culated standard deviation and a

nmodi fication factor fromthe foll ow ng table:

MODI FI CATI ON FACTOR

NUVBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03
30 or nore 1.00

b. Wthout Previous Test Records: Wen a concrete production
facility does not have sufficient field strength test records for
cal cul ation of the standard deviation, the required average
strength, Ra, shall be deternined by adding 15 percent to the
specified flexural strength, R

PART 3 EXECUTI ON

3.

1 PREPARATI ON FOR PAVI NG

Bef ore commenci ng paving, the follow ng shall be perforned. Surfaces to
recei ve concrete shall be prepared as specified below. [If used, formns
shall be in place, cleaned, coated, and adequately supported. Any

rei nforcing steel needed shall be at the paving site. Al transporting and
transfer equi pnent shall be ready for use, clean, and free of hardened
concrete and foreign material. Equipnment for spreading, consolidating,
screeding, finishing, and texturing concrete shall be at the paving site,
clean and in proper working order. All equiprment and material for curing
and for protecting concrete from weat her or mechani cal damage shall be at
the paving site, in proper working condition, and in sufficient anmount for
the entire placenent. Wen hot, w ndy conditions during paving appear
probabl e, equi pnent and material shall be at the paving site to provide

wi ndbr eaks, shading, fogging, or other action to prevent plastic shrinkage
cracki ng or other danagi ng drying of the concrete.

.2 CONDI TI ONI NG OF UNDERLY! NG MATERI AL

.2.1 Cener al

The underlying base course nmaterial, upon which concrete is to be placed
shal | be clean, danmp, and free fromdebris, waste concrete or cemnent,

frost, ice, and standing or running water. Prior to setting forns or

pl acenent of concrete, the underlying material shall be well drained and
shal | have been satisfactorily graded and uniformly conpacted in accordance
with the applicable Section of these specifications. The surface of the
base course shall be tested as to crown, elevation, and density in advance
of setting forms or of concrete placement using slip-formtechniques. High
areas shall be trimred to proper elevation. Low areas shall be filled and
conpacted to a condition simlar to that of surrounding grade, or filled
with concrete monolithically with the pavenent. \Where |ow areas are filled
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with concrete, the areas shall be narked, as approved, and cores for

t hi ckness determ nati ons as required by paragraph, Flexural Strength and
Thi ckness shall not be drilled in those areas. Any underlying material

di sturbed by construction operations shall be reworked and reconpacted to
specified density inmrediately in front of the paver. |If a slipform paver
is permitted and is used, the same underlying material under the paving

| ane shall be continued beyond the edge of the | ane a sufficient distance
and shall be thoroughly conmpacted and true to grade to provide a suitable
trackline for the slipformpaver and firm support for the edge of the
pavi ng | ane. \Were an open-graded granul ar base is required under the
concrete, the Contractor shall select paving equi pment and procedures which
will operate properly on the base course without causing displacenent or
ot her damage.

3.2.2 Traffic on Underlying Materi al

After the underlying material has been prepared for concrete placenent, no
equi prent shall be permtted thereon. Subject to specific approval,
crossing of the prepared base course at specified intervals for
construction purposes may be permtted, provided rutting or indentations do
not occur; however, if traffic has been allowed to use the prepared base
course, the surface shall be reworked and reprepared to the satisfaction of
the Contracting Oficer before concrete is placed.

3.3  WEATHER LI M TATI ONS
3.3.1 Pl acenent and Protection During Inclenent Wat her

The Contractor shall not conmence placing operations when heavy rain or

ot her damagi ng weat her conditions appear immnent. At all tines when

pl aci ng concrete, the Contractor shall maintain on-site sufficient
wat er pr oof cover and neans to rapidly place it over all unhardened concrete
or concrete that m ght be damaged by rain. Placenment of concrete shall be
suspended whenever rain or other danagi ng weat her commences to damage the
surface or texture of the placed unhardened concrete, washes cenment out of
the concrete, or changes the water content of the surface concrete. Al
unhar dened concrete shall be i mediately covered and protected fromthe
rain or other damagi ng weat her. Any pavenent damaged by rain or other
weat her shall be conpletely renoved and replaced at the Contractor's
expense as specified in paragraph, Repair, Renoval, Replacenent of Sl abs.

3.3.2 Pavi ng in Hot Weat her

VWhen the anbient tenperature during paving is expected to exceed 32 degrees
C, the concrete shall be properly placed and finished in accordance with
procedures previously submitted and as specified herein. The concrete
tenmperature at tinme of delivery to the forms shall not exceed the
tenmperature shown in the table bel ow when neasured in accordance with ASTM
C 1064. Cooling of the mxing water or aggregates or placing in the cooler
part of the day may be required to obtain an adequate pl aci ng tenperature.
An approved retarder may be used to facilitate placing and finishing.

Steel forns and reinforcing shall be cool ed as approved prior to concrete
pl acenent when steel tenperatures are greater than 49 degrees C
Transporting and placi ng equi pnent shall be cooled or protected if
necessary to maintain proper concrete-placing tenperature. Concrete shal
be pl aced continuously and rapidly at a rate of not less than 30 m of
pavi ng | ane per hour. The finished surfaces of the newy |aid pavenent
shal | be kept danp by applying a fog spray (mst) with approved spraying
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equi prent until the pavenment is covered by the curing nedium |f
necessary, w nd screens shall be provided to protect the concrete from an
evaporation rate in excess of 1 kg/square nmeter per hour, as determ ned by
met hod shown in Figure 2.1.5 of ACI 305R

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Hunmidity, Percent, Maxi mum Al | owabl e Concrete
During Time of Concrete Placenent Tenperature in Degrees C
G eater than 60 33
40- 60 30
Less than 40 27

3.3.3 Prevention of Plastic Shrinkage Cracking

During hot weather with |l ow humdity, and particularly w th appreciable

wi nd, the Contractor shall develop and institute neasures to prevent

pl astic shrinkage cracks from devel oping. Particular care shall be taken
if plastic shrinkage cracking is potentially imrnent and especially if it
has devel oped during a previous placement. Periods of high potential for
pl astic shrinkage cracking can be anticipated by use of Fig. 2.1.5 of AC
305R.  In addition to the protective measures specified in the previous
par agraph, the concrete placenment shall be further protected by erecting
shades and wi ndbreaks and by applying fog sprays of water, sprinkling,
pondi ng, or wet covering. Wen such water treatment is stopped, curing
procedures shall be inmredi ately comnmenced. Plastic shrinkage cracks that
occur shall be filled by injection of epoxy resin as directed, after the
concrete hardens. Plastic shrinkage cracks shall never be trowel ed over or
filled with slurry.

3.3.4 Paving in Cold Weat her

Speci al protection measures, as submitted and approved, and as specified
herein, shall be used if freezing tenperatures are antici pated before the
expiration of the specified curing period. The amnbient tenperature of the
air at the placing site and the tenperature of surfaces to receive concrete
shall be not less 5 degrees C. However, placenment may begi n when both the
anbi ent tenperature and the tenperature of the underlying material are at

| east 2 degrees C and rising. Wen the anbient tenperature is |ess than
10 degrees C, the tenmperature of the concrete when placed shall be not

| ess than 10 degrees C nor nore than 25 degrees C Heating of the m xing
wat er or aggregates will be required to regulate the concrete placing
tenmperature. Materials entering the m xer shall be free fromice, snow, or
frozen lunps. Salt, chemi cals or other materials shall not be incorporated
in the concrete to prevent freezing. Upon witten approval, chemnica

adm xture conformng to ASTM C 494Type C or E nmay be used provided it
contains no calciumchloride. Calciumchloride shall not be used at any
time. Covering and other means shall be provided for maintaining the
concrete at a tenperature of at least 10 degrees C for not |less than 72
hours after placing, and at a tenperature above freezing for the renai nder
of the curing period. Pavenment damaged by freezing shall be conpletely
renoved and replaced at the Contractor's expense as specified in paragraph
REPAI R, REMOVAL, REPLACEMENT OF SLABS

3.4 CONCRETE PRODUCTI ON
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Bat chi ng, m xing, and transporting equi pment shall have a capacity
sufficient to maintain a continuous, uniformforward novement of the paver
of not less than 0.8 mper mnute. Concrete shall be deposited in front of
the paver within 45 mnutes fromthe time cement has been charged into the
m xi ng drum except that if the anbient tenperature is above 32 degrees C
the tine shall be reduced to 30 minutes. No water shall be added to the
concrete after it is batched except that, if truck m xers are permtted,
wat er may be added at the paving site to adjust the slunp as approved,

provi ded the maxi mum all owable w c is not exceeded. Such water shall be

i njected under pressure as described in subparagraph, Truck M xers. Every
| oad of concrete delivered to the paving site shall be acconpanied by a
batch ticket fromthe operator of the batching plant. Tickets shall be on
approved forns and shall show at |east the mass, or volunme, of al
ingredients in each batch delivered, and the tinme of day. Tickets shall be
delivered to the placing foreman who shall keep themon file and deliver
themto the Government weekly.

3.4.1 Bat chi ng and M xi ng Concrete

The batching and ni xi ng equi prent and t he operation thereof shall conform
to the requirenents of paragraph EQU PVMENT and as specified herein. All
equi prent shall be kept clean and in operable condition at all tines.
Scal e pivots and bearings shall be kept clean and free of rust. Any

equi prent which fails to performas specified shall imediately be renoved
fromuse until properly repaired and adjusted, or repl aced.

3.4.2 Transporting and Transfer - Spreadi ng Operations

The transporting and transfer equi pnent and the operation thereof shal
conformto the requirenents of paragraph EQU PVENT and as specified herein
Al'l equi prent shall be kept clean and in operable condition at all tinmes.
Non- agi tati ng equi pment shall be used only on smooth roads and for haul
time less than 15 the prepared and conpacted underlying material in front
of the paver-finisher. Equipment shall be allowed to operate on the
underlying material only if approved in witing and only if no danage is
done to the underlying material and its degree of conpaction. Any

di sturbance to the underlying material that does occur shall be corrected,
as approved, before the paver-finisher or the deposited concrete reaches
the | ocation of the disturbance and the equi pnent shall be replaced or
procedures changed to prevent any future damage. Concrete shall be
deposited as close as possible to its final position in the paving | ane.
Al'l equi prent shall be operated to discharge and transfer concrete w thout
segregation. In no case shall dumping of concrete in discrete piles be
permitted. No transfer or spreading operation which requires the use of
front-end | oaders, dozers, or simlar equipnent to distribute the concrete
will be permitted. All batching and nixing, transporting, transferring,
pavi ng, and finishing shall be properly coordinated and controlled such
that the paver-finisher has a continuous forward novenent at a reasonably
uni form speed from beginning to end of each paving | ane, except for

i nadvertent equi pment breakdown. Failure to achieve this shall require the
Contractor to halt operations, regroup, and nodify operations to achieve
this requiremnent.

3.5 PAVI NG

3.5.1 Ceneral Requirenents
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The pavi ng and fini shing equi pnent and the operation thereof shall conform
to the requirenents of paragraph EQU PVMENT and as specified herein. All
equi prent shall be kept clean and properly operable at all tinmes. Pavenent
shal | be constructed with paving and finishing equipnment utilizing rigid
fixed fornms or by use of slipform paving equi pnent. Paving and fini shing
equi prent and procedures shall be capable of constructing paving |anes of
the required width at a rate of at |east 30 mof paving | ane per hour on a
routi ne basis. Paving equipnent and its operation shall be controlled, and
coordinated with all other operations, such that the paver-finisher has a
conti nuous forward nmovenment, at a reasonably uniform speed, from begi nning
to end of each paving | ane, except for inadvertent equi pnent breakdown.
Workmen with foreign nmaterial on their footwear or construction equi pnent
that m ght deposit foreign material shall not be permitted to wal k or
operate in the plastic concrete.

3.5.2 Consol i dati on

Concrete shall be consolidated with the specified type of |ane-spanning,
gang- mount ed, mechanical, imersion type vibrating equipnent mounted in
front of the paver, supplenented, in rare instances as specified, by

hand- operated vi brators. Gang-nounted vi brator spuds shall be spaced so as
to thoroughly consolidate the entire paving |ane, but not nmore than 750 nm
spacing, and with the outside vibrators not nmore than 300 mm fromthe edge
of the lane. The vibrators shall be inserted into the concrete to a depth
that will provide the best full-depth consolidation but not closer to the
underlying material than 50 mm The vibrators or any tanping units in
front of the paver shall be automatically controlled so that they shall be
stopped i nmedi ately as forward notion ceases. Excessive vibration shal

not be permitted. |If the vibrators cause visible tracking in the paving

| ane, the paving operation shall be stopped and equi prent and operati ons
nodified to prevent it. Concrete in small, odd-shaped slabs or in isolated
| ocations inaccessible to the gang-nounted vibration equi prent shall be
vibrated with an approved hand-operated i mersion vibrator. Vibrators
shall not be used to transport or spread the concrete. Hand-operated

vi brators shall not be operated in the concrete at one location for nore
than 20 seconds. For each paving train, at |east one additional vibrator
spud, or sufficient parts for rapid replacenent and repair of vibrators
shal | be maintained at the paving site at all tines. Any evidence of

i nadequat e consol i dati on (honeyconb al ong the edges, large air pockets, or
any ot her evidence) shall require the i mredi ate stopping of the paving
operation and approved adjustment of the equi pnent or procedures.

3.5.3 Qper ati on

VWhen the paver approaches a header at the end of a paving l|ane, a
sufficient amount of concrete shall be maintained ahead of the paver to
provide a roll of concrete which will spill over the header. The anount of
extra concrete shall be sufficient to prevent any slurry that is formed and
carried al ong ahead of the paver from being deposited adjacent to the
header. The spud vibrators in front of the paver shall be brought as close
to the header as possible before they are lifted. Additional consolidation
shal | be provided adjacent to the headers by hand-mani pul ated vi brators.
VWen the paver is operated between or adjacent to previously constructed
paverment (fill-in | anes), provisions shall be made to prevent damage to the
previously constructed pavenment. Transversely oscillating screeds and
extrusion plates shall overlap the existing pavenent the m ni num possi bl e,
but in no case nore than 200 mm These screeds or extrusion plates shal
be electronically controlled fromthe previously placed pavenent so as to
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prevent them from applying pressure to the existing pavenent and to prevent
abrasi on of the pavenent surface. The overl apping area of existing
paverent surface shall at all times be kept conpletely free of any | oose or
bonded foreign material as the paver-finisher operates across it. Wen the
paver travels on existing pavenment, approved provisions shall be nade to
prevent danage to the existing pavenment. Pavers using transversely
oscillating screeds shall not be used to formfill-in [anes that have
widths less than a full width for which the paver was designed or adjusted.

3.5.4 Required Results

The paver-finisher, and its gang-mounted vi brators, together with its
operating procedures shall be adjusted and operated and coordi nated with
the concrete mxture being used to produce a thoroughly consolidated slab

t hroughout, true to line and grade within specified tolerances. The screed
or the extrusion plate shall be properly adjusted to produce a pavenent
surface true to line and grade. Any necessary adjustnent to conpensate for
surgi ng behind the screed or for inadequate hei ght of surface after paving
shal |l be carefully nade and checked frequently. The paver-finishing
operation shall produce a surface finish free of irregularities, tears,

voi ds of any kind, and any other discontinuities. It shall produce only a
very m ni mum of paste at the surface; never nore than 2.5 mm cover over
the top | ayer of coarse aggregate. The paver-finisher shall nake only one
pass across the pavenent; nultiple passes will not be permitted. The

equi prent and its operation shall produce a finished surface requiring no
hand fini shing other than the use of cutting straightedges, except in very
i nfrequent instances. |If any equiprment or operation fails to produce the
above results, the paving shall be stopped, the equiprment shall be repl aced
or properly adjusted, the operation shall be appropriately nodified, or the
m xture proportions nodified, in order to produce the required results

bef ore recomrenci ng paving. No water, other than true fog sprays (mst) as
speci fied in paragraph, Prevention of Plastic Shrinkage Cracking, shall be
applied to the concrete or the concrete surface during paving and fini shing.

3.5.5 Fi xed Form Pavi ng

Pavi ng equi prrent for fixed-form paving and the operation thereof shal
conformto the requirenents of paragraph EQU PVENT, all requirenments
speci fi ed above under paragraph PAVING and as specified herein

3.5.5.1 Fornms for Fixed-Form Pavi ng

a. Forms shall be steel, except that wood fornms may be used for
curves having a radius of 45 m or less, and for fillets. Forns
shall be equal in depth to the edge thickness of the slab as shown
on the drawings. Fornms shall be in one piece for the full depth
required, except as pernmitted below. Under no conditions shal
forns be adjusted by filling or excavating under the fornms to an
el evation other than the bottom of the pavenent slab. Where the
project requires several different slab thicknesses, forms may be
built up with metal or wood to provide an increase in depth of not
nmore than 25 percent. The required formdepth may be obtai ned by
securely bolting or welding to the bottom of the form a tubul ar
nmetal section of the proper thickness or by securely bolting wood
pl anks to the bottomof the form The tubular metal section or
wood pl anks shall conpletely cover the underside of the base of
the formand shall extend beyond the edge of the base a sufficient
di stance to provide the necessary stability. The base w dth of
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the one-piece form or built-up form shall be not Iess than

ei ght-tenths of the vertical height of the form except that forns
200 nm or less in vertical height shall have a base w dth not

I ess than the vertical height of the form Forns shall not be
built-up by adding to the top. The top surface of each form
section shall not vary nmore than 1.5 mmin 4 m froma true line.
The face of the formshall not vary nore than 5 nmin 4 m froma
true plane. Forns with battered top surfaces or distorted faces
or bases shall be renobved fromthe project. \Where keyway forns
are required, they shall be rigidly attached to the main form so
no di spl acenent can take place. Metal keyway forns shall be
tack-wel ded to steel forns. Keyway forms shall be so aligned that
there is no variation over 6 nm either vertically or

hori zontally, when tested with a 4 m tenplate after forns are
set, including tests across formjoints.

b. Steel fornms shall be furnished in sections not less than 3 min
| ength, except that on curves having a radius of 45 mor |ess, the
I ength of the sections shall be 1.5 m unless the sections are
flexible or curved to the proper radius. Each 3 m length of form
shall be provided with at |east three formbraces and pin sockets
so spaced that the formwill be rigidly braced throughout its
length. Lock joints between form sections shall be free from pl ay
or movenent. Forns shall be free of warps, bends, or kinks.

c. Wod fornms for curves and fillets shall be made of well-seasoned,
surfaced plank or plywood, straight, and free fromwarp or bend.
Wod forns shall be adequate in strength and rigidly braced.

d. The forms shall be set on firmnmaterial cut true to grade so that
each form section when placed will be firmy in contact with the
underlying layer for its entire length and base width. Underlying
mat eri al shall be thoroughly conpacted and trimmed to grade before
forns are set in place. Setting fornms on blocks or on built-up
spots of underlying material will be not permtted under any
condition. The formsections shall be staked into position and
tightly |l ocked together. The Iength of pins and quantity provided
in each section shall be sufficient to hold the format the
correct line and grade. When tested with a straightedge, the top
of the installed formshall conformto the requirenents specified
for the finished surface of the concrete, and the |ongitudina
axi s of the upstanding |l eg shall not vary nore than 6 nm fromthe
straightedge. Conformity to the alignnent and grade el evations
shown on the draw ngs shall be checked and necessary corrections
shall be nade imediately prior to placing the concrete. Forns
shall be set well in advance of concrete placenent. The forns
shal |l be cl eaned and oil ed each tinme before concrete is placed.

No concrete shall be placed until setting of forms has been
checked and approved by the CQC team

3.5.5.2 For m Renoval

Forms shall remain in place at |east 12 hours after the concrete has been
pl aced. When conditions are such that the early strength gain of the
concrete is delayed, the forns shall be left in place for a |longer tine, as
directed. Fornms shall be renpved by procedures that do not injure the
concrete. Bars or heavy netal tools shall not be used directly against the
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concrete in removing the fornms. Any concrete found to be defective after
formrenmoval shall be repaired pronptly, using procedures specified
hereinafter or as directed.

3.5.6 Sli pf orm Pavi ng
3.5.6.1 Gener al

Pavi ng equi prent for slipformpaving and the operation thereof shal
conformto the requirenent of paragraph EQUI PMENT, all requirenents
speci fi ed above in subparagraphs, Ceneral, Consolidation, Operation, and
Required Results, and as specified herein. The slipform paver shall shape
the concrete to the specified and indicated cross section, neeting al

tol erances, in one pass. The slipformpaver shall finish the surface and
edges so that only a very mninumisolated anount of hand finishing is
required. |f the paving operation does not neet the above requirenments and
the specified tol erances, the operation shall be i mediately stopped, and
the Contractor shall regroup and replace or nodi fy any equi pment as
necessary, nodify paving procedures or nodify the concrete mx, in order to
resol ve the problem The slipform paver shall be automatically
electronically controlled froma taut wire guideline for horizontal

al i gnment and on both sides froma taut wire guideline for vertica

al i gnment, except that electronic control froma ski operating on a
previously constructed adjoi ning | ane shall be used where applicable for
either or both sides. Automatic, electronic controls for vertica

al i gnment shall al ways be used on both sides of the lane. Control froma
sl ope- adj ustment control or control operating fromthe underlying nateri al
shal |l never be used. |If approved by the Contracting Oficer after a
preconstructi on denonstration, automatic |aser controls may be used in lieu
of or to supplenent the taut wire guidelines. Side forms on slipform
pavers shall be properly adjusted so that the finished edge of the paving

| ane neets all specified tolerances. Dowels in |ongitudinal construction
joints shall be installed as specified below The installation of these
dowel s by dowel inserters attached to the paver or by any other neans of
inserting the dowels into the plastic concrete shall not be permtted. |If
a keyway is required, a 0.45 to 0.55 mm thick nmetal keyway liner shall be
installed as the keyway is extruded. The keyway |iner shall be protected
and shall remain in place and becone part of the joint.

3.5.6.2 Cui deline for Slipform Paving

Cui del i nes shall be accurately and securely installed well in advance of
concrete placenment. Supports shall be provided at necessary intervals to
elimnate all sag in the guideline when properly tightened. The guideline
shall be high strength wire set with sufficient tension to renove all sag
bet ween supports. Supports shall be securely staked to the underlying
material or other provisions made to ensure that the supports will not be
di spl aced when the guideline is tightened or when the guideline or supports
are accidentally touched by workmen or equi prent during construction. The
appl i ances for attaching the guideline to the supports shall be capabl e of
easy adjustment in both the horizontal and vertical directions. Wen it is
necessary to | eave gaps in the guideline to pernit equipnment to use or
cross underlying material, provisions shall be made for quickly and
accurately replacing the guideline without any delay to the forward
progress of the paver. Supports on either side of the gap shall be secured
in such a manner as to avoid disturbing the remainder of the guideline when
the portion across the gap is positioned and tightened. The guideline
across the gap and adjacent to the gap for a distance of 60 m shall be
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checked for horizontal and vertical alignnment after the guideline across
the gap is tightened. Vertical and horizontal positioning of the guideline
shal |l be such that the finished pavenent shall conformto the alignment and
grade el evati ons shown on the drawi ngs within the specified tol erances for
grade and smoot hness. The specified tolerances are intended to cover only
the normal deviations in the finished paverent that may occur under good
supervi sion and do not apply to setting of the guideline. The guideline
shall be set true to line and grade.

3.5.6.3 Laser Controls

If the Contractor proposes to use any type of automatic |aser controls, a
detail ed description of the systemshall be submitted and a trial field
denonstration shall be performed in the presence of the Contracting O ficer
at |least one week prior to start of paving. Approval of the control system
wi Il be based on the results of the denmonstration and on conti nui ng

sati sfactory operation during paving.

3.5.7 Pl aci ng Rei nforcing Stee

The type and anount of steel reinforcenent shall be as shown on the

drawi ngs. For paverent thickness of 300 nm or nore, the reinforcenent
steel shall be installed by the strike-off nmethod wherein a | ayer of
concrete is deposited on the underlying material, consolidated, and struck
to the indicated elevation of the steel reinforcenent. The reinforcenent
shall be laid upon the prestruck surface, and the remaining concrete shal
then be placed and finished in the required manner. \Wen placenment of the
second |ift causes the steel to be displaced horizontally fromits origina
position, provisions shall be made for increasing the thickness of the
first lift and depressing the reinforcenment into the unhardened concrete to
the required elevation. The increase in thickness shall be only as
necessary to permt correct horizontal alignnent to be maintai ned. Any
portions of the bottom|ayer of concrete that have been placed nore than 30
m nutes w thout being covered with the top |layer shall be renpbved and
replaced with newmy m xed concrete w thout additional cost to the
CGovernment. For pavenents |ess than 300 nm thick, the reinforcement shal
be positioned on suitable chairs securely fastened to the subgrade prior to
concrete placenent. Concrete shall be vibrated after the steel has been

pl aced. Regardl ess of placenent procedure, the reinforcing steel shall be
free from coatings which could inpair bond between the steel and concrete,
and laps in the reinforcenent shall be as indicated. 1In lieu of the above,
aut omati c reinforcement depressing attachnents may be used to position the
rei nforcement, either bar mats or welded wire fabric, provided the entire
operation is approved by the Contracting Oficer. Regardless of the

equi prent or procedures used for installing reinforcement, the Contractor
shall ensure that the entire depth of concrete is adequately consoli dated.

3.5.8 Pl acing Dowel s and Tie Bars

The nethod used in installing and holding dowels in position shall ensure
that the error in alignment of any dowel fromits required alignnent after
t he paverment has been conpleted will not be greater than 1 mm per 100 mm
Except as otherw se specified below, |ocation of dowels shall be within a
hori zontal tolerance of plus or minus 15 nm The Contractor shall furnish
an approved tenplate for checking the alignnent and position of the dowels.
The portion of each dowel intended to nmove within the concrete or
expansi on cap shall be painted with one coat of the specified paint. Wen
dry, the painted portion shall be w ped clean and coated with a thin, even
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filmof lubricating oil before the concrete is placed. Pipe used as dowels
shall be filled with a stiff sand-asphalt m xture or portl and-cenent

nortar. Dowels and tie bars in joints shall be omtted when the center of
the dowel or tie bar is located within a horizontal distance from an
intersecting joint equal to or less than one-fourth of the slab thickness.
Dowel s shall be installed as specified in the foll owi ng subparagraphs.

3.5.8.1 Contraction Joints

Dowel s and tie bars in |longitudinal and transverse contraction joints
within the paving | ane shall be held securely in place, as indicated, by
means of rigid netal frames or basket assenblies of an approved type. The
assenblies shall consist of a framework of netal bars or wires arranged to
provide rigid support for the dowels and the tie bars throughout the paving
operation, with a mninumof four continuous bars or w res extendi ng al ong
the joint line. The dowels and tie bars shall be welded to the assenbly or
held firmy by nechanical |ocking arrangenents that will prevent them from
rising, sliding out, or becom ng distorted during paving operations. The
basket assenblies shall be held securely in the proper |ocation by neans of
suitable pins or anchors. At the Contractor's option, in lieu of the
above, dowels and tie bars in contraction joints shall be installed near
the front of the paver by insertion into the plastic concrete using
approved equi pnment and procedures. Approval will be based on the results
of a preconstruction denpnstration which the Contractor shall conduct,
showi ng that the dowels and tie bars are installed within specified

t ol erances.

3.5.8.2 Construction Joints-Fi xed Form Pavi ng

Installation of dowels and tie bars shall be by the bonded-in-place nethod.
Installati on by renmoving and replacing in prefornmed holes will not be
permtted. Dowels and tie bars shall be prepared and placed across joints
where indicated, correctly aligned, and securely held in the proper
hori zontal and vertical position during placing and finishing operations,
by means of devices fastened to the fornms. |If split dowels are approved
and used, the fermale portion of the split dowel shall be bonded in the
initially placed pavenent |ane. The fenale portion of the split dowel
shal |l be securely fastened to the pavenment form and shall nmaintain the
proper position and alignment of the dowel during concrete placenment so
that no nortar or other foreign material will enter the socket or coupling.
Before the split dowels are assenbled, the external and internal threads
shal | be cl eaned thoroughly to renmove all cenent, cement nortar, grit,
dirt, and other foreign matter. 1In the final assenbly, a mninmmtorque of
270 Nm shall be applied. The spacing of dowels and tie bars in
construction joints shall be as indicated, except that, where the planned
spaci ng cannot be mai ntai ned because of formlength or interference with
form braces, closer spacing with additional dowels or tie bars shall be
used.

3.5.8.3 Dowel s Installed in Hardened Concrete

Dowel s installed in hardened concrete, such as in |ongitudinal construction
joints for slipformpaving, in joints between new and exi sting pavenent,
and simlar locations, shall be installed by bonding the dowels into hol es
drilled into the hardened concrete. The installation of dowels in

| ongi tudi nal construction joints by dowel inserters attached to a slipform
paver or by any other means of inserting the dowels into the plastic
concrete shall not be permitted. Holes approximately 3 nm greater in
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di aneter than the dowels shall be drilled into the hardened concrete with

rotary core drills to receive the dowels. In lieu of rotary drills, the
contractor may use percussion drills, provided that spalling at the collar
of the hol e does not occur. Regardless of the type of drill used, the
drill shall be held rigidly in exact alignment by nmeans of a stable jig or
framework, solidly supported; gang drills meeting this are acceptable. Any
damage to the concrete face during drilling shall be repaired as directed;

conti nui ng damage shall require nodification of the equi pnent and
operation. Dowels shall be bonded in the drilled holes using epoxy resin
Epoxy resin shall be injected at the back of the hole before installing the
dowel and extruded to the collar during insertion of the dowel so as to
conpletely fill the void around the dowel. Application by buttering the
dowel shall not be permitted. The dowels shall be held in alignnent at the
collar of the hole, after insertion and before the grout hardens, by neans
of a suitable netal or plastic collar fitted around the dowel. The
vertical alignment of the dowels shall be checked by placing a straightedge
on the surface of the pavement over the top of the dowel and neasuring the
vertical distance between the straightedge and the begi nning and endi ng
poi nt of the exposed part of the dowel. The horizontal alignment shall be
checked with a fram ng square. Dowels required to be installed in any
joints between new and exi sting concrete shall be grouted in holes drilled
in the existing concrete, all as specified above. Where tie bars are
required in |longitudinal construction joints of slipform pavenent, bent tie
bars shall be installed at the paver, in front of the transverse screed or
extrusion plate. |If tie bars are required, a standard keyway shall be
constructed, and the bent tie bars shall be inserted into the plastic
concrete through a 0.45 to 0.55 mm thick metal keyway liner. Tie bars
shall not be installed in preforned holes. The keyway |liner shall be
protected and shall remain in place and becone part of the joint. \When
bending tie bars, the radius of bend shall not be Iess than the m ninum
recommended for the particular grade of steel in the appropriate nmateri al
standard. Before placenment of the adjoining paving lane, the tie bars
shal | be straightened, using procedures which will not spall the concrete
around the bar.

3.5.8.4 Expansi on Joints

Dowel s i n expansion joints shall be installed as shown using appropriate
procedures specified above.

3.5.9 I NTEGRAL OR MONCLI THI C CURBS

Monol i thic curbs shall be constructed to dinmensions and at | ocations

i ndi cated. Curbs shall be constructed of portland cement conrete
conformng with these specifications except as nodified herein. Forms for
curbs shall be of sinmlar material to that used for pavenent. The outside
formshall be of a depth equal to the conbined depth of integral curb and
paverent slab. The formmay be a built-up section, the | ower portion equa
to the depth of the pavenent slab and the upper portion equal to the depth
of the integral curb. The built-up formshall be so designed as to assure
rigid connection between | ower and upper portions. The inside curb form
shal |l be securely fastened to and supported by the outside form

Fast eni ngs shall be designed so as not to obstruct satisfactory finishing
and edging of top of curb and to pernit early renmoval of the face of the
form Inside curb forns will not be required when approved procedures such
as use of a "mule" or other finishing equipnent is used to finish the
surface of the plastic concrete to the required shape. The concrete curb
shall be placed at the sanme tine or as soon as practical after slab is
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pl aced, but in no case shall the time between the placing of the slab and
pl aci ng of curb exceed 45 minutes. Concrete shall be thoroughly spaded or
vibrated until well compacted and until a good bond is obtained between
curb and slab. Transverse joints shall be the type and construction
specified for transverse joints for the pavement slab on which curb is

pl aced. Pavenent joints shall extend through the curb except that

hori zontal dowels will not be required between joints in the curb. Top of
curb shall be floated in such a manner as to compact the concrete

t horoughly and produce a snmooth even surface. Edges of curb and joints
shal | be rounded by using appropriate edging tools. Vertical edges of
joints shall be dressed when the curb formis renoved. While the concrete
is green, the top and face of the curb shall be finished by rubbing the
surface with a wood or concrete rubbing bl ock and water until al

bl em shes, form marks, and tool marks are renoved. Anple water shall be
used during the rubbing to avoid plastered condition. The rubbed surface
shall then be brushed with a a fine-textured brush to obtain a uniform
surface texture. The face of the finished curb shall vary not nore than 3
mm fromthe edge of a 3 m strai ghtedge, except at grade changes or curves.
Vi sible surfaces and edges of the finished curb shall befree of blemn shes,
formand tool marks, and shall be uniformin color, shape, and appearance.

3.6 FI NI SHI NG

The finishing nmachi ne, or paver-finisher, shall neet all requirenents
specified in paragraph EQU PMENT and herein. Finishing operations shall be
a continuing part of placing operations starting i mediately behind the
strike-of f of the paver and the nmachi nes shall be designed and operated to
strike off, screed, and consolidate the concrete. Initial finishing shal
be provided by the transverse screed or extrusion plate. The sequence of
operations shall be transverse finishing, |ongitudinal machine floating if
used, straightedge finishing, texturing, and then edging of joints.

Fi ni shing shall be by the machi ne nethod. The hand nethod shall be used
only infrequently and only on isolated areas of odd slab w dths or shapes
and in the event of a breakdown of the mechanical finishing equipnent.

VWhen approved, the hand finishing nethod may al so be used for separate,

i sol ated slabs during renmoval and repl acenent type repair operations.

Suppl emrental hand finishing for machi ne finished pavenent shall be kept to
an absolute mnimum  Equi prent to be used for supplenmental hand finishing
shall primarily be 3 to 4 m cutting strai ghtedges; only very sparing use
of bull floats shall be allowed. Any nachine finishing operation which
requi res appreciable hand finishing, other than a noderate anount of

strai ghtedge finishing, shall be i mediately stopped and proper adjustnments
made or the equi pment replaced. Every effort shall be made to prevent
bringi ng excess paste to the surface and any operations whi ch produce nore
than 2.5 nm of paste (nortar, water, laitance, etc.) over the top |layer of
coarse aggregate shall be halted i mediately and the equi pment, mixture, or
procedures nodified as necessary. Conpensation shall be nade for surging
behi nd the screeds or extrusion plate and settl ement during hardeni ng and
care shall be taken to ensure that paving and finishing nachi nes are
properly adjusted so that the finished surface of the concrete (not just
the cutting edges of the screeds) will be at the required |line and grade.
Surface checks shall be made regularly and paving operations inmediately
hal ted and adj ustnments nade whenever conpensation is inadequate. Screed
and fl oat adjustnments of the machines shall be checked at the start of each
day' s paving operations and nore often if required. Machines that cause
frequent del ays due to nmechanical failure shall be replaced. Wen machines
ride the edge of a previously constructed slab, the edge shall be kept

cl ean and provision shall be made to protect the surface of the slab
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Clary screeds, "bridge deck"” finishers, or other rotating pipe or tube type
equi prent will not be permitted. Finishing equi pnent and tools shall be
mai nt ai ned cl ean and in an approved condition. At no time shall water be
added to the surface of the slab with the finishing equi pnent or tools, or
in any other way, except for fog (mist) sprays specified to prevent plastic
shri nkage cracki ng.

3.6.1 Longi tudi nal Fl oati ng

VWhen the equi prent contains a mechanical, |ongitudinal, oscillating float,
the float shall be operated to snooth and finish the pavenment imediately
behi nd the transverse screed or extrusion plate. The float shall be
operated mai ntaining contact with the surface at all times. Care shall be
taken to prevent working paste to the surface in excess of the anmpunt

speci fied above.

3.6.2 O her Types of Finishing Equi pnent

Concrete finishing equiprment of types other than those specified above may
be used on a trial basis, when specifically approved, except that rotating
pi pe or tubes or bridge deck finishers will not be permtted. Approval
will be given after dempnstration on a test section prior to start of
construction, and provided the Contracting Oficer determ nes that the
paverent produced is better than that produced by the specified equiprent.
The use of equipnment that fails to produce finished concrete of the
required quality, using concrete proportions and slunp as specified, shal
be di scontinued, and the concrete shall be finished with specified

equi prent and in the manner specified above. Vibrating screeds or pans
shal |l be used only for isolated slabs where hand finishing is permtted as
specified, and only where specifically approved. Slipform paving equi pnent
shal |l not be operated on fixed forms unless approved in witing prior to
use.

3.6.3 Machi ne Fi ni shing Wth Fi xed Forns

The machi ne shall be designed to ride the forns and shall be operated to
screed and consolidate the concrete. Machines that cause displ acenent of
the forms shall be replaced. The machine shall nake only one pass over
each area of pavenent. |If the equi prment and procedures do not produce a
surface of uniformtexture, true to grade, in one pass, the operation shal
be i medi ately stopped and the equi pnent, m xture, and procedures adjusted
as necessary.

3.6.4 Machi ne Fi ni shing Wth Slipform Pavers
The slipform paver shall be operated so that only a very m ni num of

additional finishing work is required to produce pavenent surfaces and
edges neeting the specified tol erances. Any equi pment or procedure that

fails to neet these specified requirenents shall imediately be replaced or
nodi fi ed as necessary. A self-propelled nonrotating pipe float may be used
if the Contractor desires while the concrete is still plastic, to renove

mnor irregularities and score marks. The pipe float shall be 150 to 250 mm
in diameter and sufficiently long to span the full paving w dth when
oriented at an angle of approximately 60 degrees with the center |ine.

Only one pass of the pipe float shall be allowed. |If there is sufficient
concrete slurry or fluid paste on the surface that it runs over the edge of

t he pavenment, the paving operation shall be inmediately stopped and the

equi prent, mxture, or operation nodified to prevent formation of such
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slurry. Any slurry which does run down the vertical edges shall be

i medi ately renoved by hand, using stiff brushes or scrapers. No slurry,
concrete or concrete nortar shall be used to build up along the edges of

t he pavenment to conpensate for excessive edge slunp, either while the
concrete is plastic or after it hardens. Slabs having areas of edge slunp
in excess of the specified tol erances shall be renobved and repl aced in
accordance with paragraph, REPAIR, REMOVAL, REPLACEMENT OF SLABS; repair
operations on such areas will not be permtted.

3.6.5 Surface Correction and Testing

After all other finishing is conpleted but while the concrete is stil
plastic, mnor irregularities and score marks in the pavenent surface shal
be elimnated by means of cutting straightedges. Such straightedges shal
be 4 m in length and shall be operated fromthe sides of the pavenment and
frombridges. A straightedge operated fromthe side of the pavenent shal
be equi pped with a handle 1 m |onger than one-half the width of the
paverment. The surface shall then be tested for trueness with a

strai ghtedge held in successive positions parallel and at right angles to
the center line of the pavenent, and the whole area covered as necessary to
detect variations. The straightedge shall be advanced al ong the pavenent

i n successive stages of not nore than one-half the length of the

strai ghtedge. Depressions shall be imediately filled with freshly m xed
concrete, struck off, consolidated, and refinished. Projections above the
requi red el evation shall also be struck off and refinished. The

strai ghtedge testing and finishing shall continue until the entire surface
of the concrete is free from observable departure fromthe strai ghtedge and
conforms to the surface requirenments specified in paragraph ACCEPTABILITY
OF WORK AND PAYMENT ADJUSTMENTS. Long-handl ed, flat bull floats shall be
used very sparingly and only as necessary to correct mnor, scattered
surface defects. |If frequent use of bull floats is necessary, the paving
operation shall be stopped and the equi pment, mixture or procedures
adjusted to elimnate the surface defects. Finishing with hand fl oats and
trowels shall be held to the absol ute m ni num necessary. Extrene care
shall be taken to prevent overfinishing joints and edges. The surface
finish of the pavenment shall be produced essentially by the finishing
machi ne and not by subsequent hand finishing operations. Al hand
finishing operations shall be subject to approval and shall be nodified
when directed. No water shall be added to the pavenent surface during

t hese operati ons.

3.6.6 Hand Fi ni shi ng
Hand fi ni shing operations shall be used only as specified above.
3.6.6.1 Equi pnent

In addition to approved nechanical internal vibrators for consolidating the
concrete, a strike-off and tanping tenplate and a |ongitudinal float shal
be provided for hand finishing. The tenplate shall be at |east 300 nm

| onger than the width of pavenent being finished, of an approved design

and sufficiently rigid to retain its shape, and shall be constructed of
metal or other suitable material shod with metal. The | ongitudinal fl oat
shall be at least 3 m long, of approved design, and rigid and
substantially braced, and shall naintain a plane surface on the bottom.
Grate tanpers (jitterbugs) shall not be used.

3.6.6.2 Fi ni shing and Fl oati ng
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As soon as placed and vi brated, the concrete shall be struck off and
screeded to the crown and cross section and to such el evati on above grade

t hat when consolidated and finished, the surface of the paverment will be at
the required elevation. The entire surface shall be tanped with the
strike-of f and tanping tenplate, and the tanping operation continued unti
the required compacti on and reduction of internal and surface voids are

acconpl i shed. Imediately following the final tamping of the surface, the
paverent shall be floated longitudinally frombridges resting on the side
forms and spanni ng but not touching the concrete. |If necessary, additiona

concrete shall be placed and screeded, and the float operated until a
sati sfactory surface has been produced. The floating operation shall be
advanced not nore than half the length of the float and then continued over
the new and previously floated surfaces. Long-handled, flat bull floats
shal |l be used very sparingly and only as necessary to correct m nor
scattered surface defects. |If frequent use of bull floats is necessary,
the operation shall be stopped and adjusted to elimnate the surface
defects. Finishing with hand floats and trowels shall be held to the
absol ute m ni mum necessary. Extreme care shall be taken to prevent
overfinishing joints and edges. No water shall be added to the pavenent
during finishing operations.

3.6.7 Texturing

Bef ore the surface sheen has di sappeared and before the concrete hardens,
the surface of the pavenment shall be given a texture as described herein
After curing is conplete, all textured surfaces shall be thoroughly power
brooned to renove all debris.

3.6.7.1 Burlap Drag Surface Finish

Surface texture shall be applied by dragging the surface of the pavenent,
in the direction of the concrete placenent, with an approved fabric drag.
The drag shall be operated with the fabric noist, and the fabric shall be
cl eaned or changed as required to keep clean. The draggi ng shall be done
so as to produce a uniformfinished surface having a fine sandy texture
wi t hout di sfiguring marks.

3.6.8 Edgi ng

After texturing has been conpleted, the edge of the slabs along the forns,
al ong the edges of slipformed | anes, and at the joints shall be carefully
finished with an edging tool to forma snooth rounded surface of 3 mm
radius. Tool marks shall be elimnated, and the edges shall be snpoth and
true to line. No water shall be added to the surface during edging.
Extrene care shall be taken to prevent overworking the concrete.

3.6.9 Qutlets in Pavenent
Recesses for the tie-down anchors, lighting fixtures, and other outlets in
t he pavenment shall be constructed to conformto the details and di nensions
shown. The concrete in these areas shall be carefully finished to provide
a surface of the same texture as the surrounding area that will be within
the requirenents for plan grade and surface snopot hness.

3.7 CURI NG

3.7.1 Cener al

SECTI ON 02753 Pade 49



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003

Concrete shall be continuously protected agai nst | oss of mpisture and rapid
tenmperature changes for at |east 7 days fromthe conpletion of finishing
operations. Unhardened concrete shall be protected fromrain and fl ow ng
water. All equi pment needed for adequate curing and protection of the
concrete shall be on hand and ready for use before actual concrete

pl acenent begins. Sufficient sheet material to protect unhardened concrete
fromrain shall be at the paver at all times. Protection shall be provided
as necessary to prevent cracking of the pavenment due to tenperature changes
during the curing period. |If any selected nethod of curing does not afford
t he proper curing and protection agai nst concrete cracki ng, the danaged
paverent shall be renoved and repl aced, and anot her nethod of curing shal
be enmpl oyed as directed. Curing shall be acconplished by one of the
foll owi ng et hods .

3.7.2 Menmbrane Curing

A uni form coati ng of white-pigmented, menbrane-fornng, curing conpound
shall be applied to the entire exposed surface of the concrete as soon as
the free water has di sappeared fromthe surface after finishing. |If
evaporation is high and no noisture is present on the surface even though
bl eedi ng has not stopped, fog sprays shall be used to keep the surface
nmoi st until setting of the cement occurs and bleeding is conplete. Curing
conmpound shall then be imediately applied. A ong the formed edge faces,
it shall be applied inmedi ately after the fornms are renoved. Concrete
shall not be allowed to dry before the application of the nmenbrane. |If any
drying has occurred, the surface of the concrete shall be noistened with a
fine spray of water, and the curing conpound applied as soon as the free
wat er di sappears. The curing conpound shall be applied to the finished
surfaces by means of an approved automatic spraying machine. The spraying
machi ne shall be self-propelled and shall span the newy paved |ane. The
machi ne shall have one or nore spraying nozzles that can be controlled and
operated to conpletely and uniformy cover the pavenent surface with the
requi red anount of curing conpound. The curing compound in the drum used
for the spraying operation shall be thoroughly and continuously agitated
nmechani cal | y t hroughout the full depth of the drum during the application
Air agitation may be used only to suppl ement nechani cal agitation

Sprayi ng pressure shall be sufficient to produce a fine spray as necessary
to cover the surface thoroughly and conpletely with a uniformfilm Spray
equi prent shall be kept clean and properly naintai ned and the spray nozzle
or nozzles shall have adequate w nd shields. The curing conpound shall be
applied with an overl appi ng coverage that will give a two-coat application
at a coverage of 10 square neters per L, plus or mnus 5.0 percent for
each coat. A one-coat application my be applied provided a uniform
application and coverage of 5 square neters per L., plus or mnus 5.0
percent is obtained. The application of curing compound by hand- oper at ed,
nmechani cal powered pressure sprayers will be permitted only on odd wi dths
or shapes of slabs where indicated and on concrete surfaces exposed by the
renoval of forms. Wen the application is made by hand- operated sprayers,
the second coat shall be applied in a direction approximtely at right
angles to the direction of the first coat. The conmpound shall forma

uni form continuous, cohesive filmthat will not check, crack, or peel and
that will be free from pinholes and other discontinuities. |If pinholes,
abrasions, or other discontinuities exist, an additional coat shall be
applied to the affected areas within 30 m nutes. Concrete surfaces that
are subjected to heavy rainfall within 3 hours after the curing conmpound
has been applied shall be resprayed by the method and at the coverage
speci fi ed above. Areas where the curing conpound is damaged by subsequent
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construction operations within the curing period shall be inmediately
resprayed. The surfaces adjacent to joint sawmcuts shall be cl eaned and
resprayed with curing conmpound i medi ately after cutting. Approved standby
facilities for curing concrete pavenent shall be provided at an accessible
| ocation at the job site for use in the event of nechanical failure of the
sprayi ng equi pnent or other conditions that m ght prevent correct
application of the menbrane-curing conpound at the proper time. Concrete
surfaces to which menbrane-curing conmpounds have been applied shall be
adequately protected during the entire curing period from pedestrian and
vehicul ar traffic, except as required for joint-sawi ng operations and
surface tests, and from any ot her possible damage to the continuity of the
nmenbr ane.

3.8 JA NTS
3.8.1 Cener al

Joints shall conformto the details indicated and shall be perpendicular to
the finished grade of the pavenent. Al joints shall be straight and
continuous fromedge to edge or end to end of the pavenent w th no abrupt
of fset and no gradual deviation greater than 12 mm Before comenci ng
construction, the Contractor shall subnit for approval a control plan and
equi prent to be used for ensuring that all joints are straight fromedge to
edge of the pavenment within the above tol erances. Were any joint fails to
neet these tol erances, the slabs adjacent to the joint shall be renmoved and
repl aced at no additional cost to the Governnent. No change fromthe
jointing pattern shown on the draw ngs shall be made w thout witten
approval of the Contracting Officer. Sealing of joints shall be in
accordance with Section 02760 Field Ml ded Seal ants.

3.8.2 Longi tudi nal Construction Joints

Longi tudi nal construction joints between paving |anes shall be | ocated as

i ndi cated. Dowels or keys or tie bars shall be installed in the

| ongi tudi nal construction joints, or the edges shall be thickened as

i ndicated. Dowels Tie bars shall be installed in conformance with

par agraph, Placing Dowels and Tie Bars. Wen the concrete is placed using
stationary forns, metal keyway forms securely fastened to the concrete form
shall be used to forma keyway in the plastic concrete. Wen the concrete
is placed using slipformpavers, a keyway shall be forned in the plastic
concrete by neans of metal forns permanently attached to the side forms or
by means of preforned netal keyway liners, which are inserted during the
slipformoperations and may be left in place. The dinensions of the keyway
forms shall not vary nmore than plus or minus 3 mm fromthe dinensions

i ndi cated and shall not deviate nmore than plus or minus 6 mmfromthe

m d- depth of the pavenent. There shall be no abrupt offset either

hori zontally or vertically in the conpleted keyway. |f any |ength of
conpl eted keyway of 1.5 m or nore fails to neet the above tol erances,
dowel s shall be installed in that part of the joint by drilling holes in

t he hardened concrete and grouting the dowels in place with epoxy resins
usi ng approved materials and procedures. After the end of the curing

peri od, |ongitudinal construction joints shall be sawed to provide a groove
at the top for sealant conformng to the details and di mensions indicat ed.

3.8.3 Transverse Construction Joints

Transverse construction joints shall be installed at the end of each day's
pl aci ng operations and at any other points within a paving | ane when
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concrete placenent is interrupted for 30 mnutes or |onger. \Wen concrete
pl acenent cannot be continued, the transverse construction joint shall be
installed at a planned transverse joint, if possible. Transverse
construction joints shall be constructed by utilizing headers and the very
m ni mum amount of hand pl acenent and fini shing techniques. Pavenrent shal
be constructed with the paver as close to the header as possible, and the
paver shall be run out conpletely past the header. Transverse construction
joints installed at a planned transverse joint shall be constructed as
shown or, if not shown otherw se, shall be dowelled. Those not at a

pl anned transverse joint shall be constructed with tie bars and shall not
be sawed or seal ed.

3.8.4 Expansi on Joints

Expansion joints shall be formed where indicated, and about any structures
and features that project through or into the pavenment, using joint filler
of the type, thickness, and width indicated, and shall be installed to form
a conplete, uniform separation between the structure and the pavenment. The
filler shall be attached to the original concrete placement with adhesive
or other fasteners and shall extend the full slab depth. Adjacent sections
of filler shall be fitted tightly together, and the filler shall extend
across the full width of the paving | ane or other conplete distance in
order to prevent entrance of concrete into the expansi on space. Edges of
the concrete at the joint face shall be finished with an edger with a
radius of 3 mm The joint filler strips shall be installed 20 mm bel ow t he
paverment surface with a slightly tapered, dressed-and-oiled wood strip or
ot her approved material temporarily secured to the top of the filler to
forma recess to be filled with joint sealant. The wood strip shall be
renoved soon after the concrete has set and the reservoir tenporarily
filled with an approved material to protect the reservoir until the joint
sealer is installed. Expansion joints shall be constructed with dowels or
t hi ckened edges for | oad transfer, as indicated.

3.8.5 Contraction Joints

Transverse and | ongitudi nal contraction joints shall be of the
weakened- pl ane or dummy type and shall be constructed as indicated.

Longi tudi nal contraction joints shall be constructed by sawing a groove in
t he hardened concrete with a power-driven saw in conformance wth

requi renents for sawed joints, unless otherw se approved in witing.
Transverse contraction joints shall be constructed in conformance wth
requi renents for sawed joints.

3.8.5.1 Sawed Joints

Sawed contraction joints shall be constructed by sawing an initial groove
in the concrete with a 3 mm blade to the indicated depth. During saw ng
of joints, and again 24 hours later, the CQC team shall inspect all exposed
| ane edges for devel opment of cracks bel ow the saw cut, and shal

i mediately report results to the Contracting Officer. |If the Contracting
Oficer determnes that there are nore uncracked joints than desired, the
Contractor will be directed to saw succeeding joints 25 percent deeper than
originally indicated at no additional cost to the Governnent. After
expiration of the curing period, the upper portion of the groove shall be
wi dened by sawing to the width and depth indicated for the joint sealer.
The tine of initial sawing shall vary dependi ng on existing and anti ci pated
weat her conditions and shall be such as to prevent uncontrolled cracking of
t he paverment. Sawing of the joints shall commence as soon as the concrete

SECTI ON 02753 Page 52



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003

has hardened sufficiently to permt cutting the concrete w thout chipping,
spalling, or tearing. The sawed faces of joints will be inspected for
undercutting or washing of the concrete due to the early sawi ng, and saw ng
shal |l be delayed if undercutting is sufficiently deep to cause structura
weakness or excessive roughness in the joint. The sawi ng operation shal
be carried on as required during both day and ni ght regardl ess of weat her
conditions. The joints shall be sawed at the required spacing
consecutively in the sequence of the concrete placenent. A chalk line or
ot her suitable guide shall be used to mark the alinement of the joint.
Before sawing a joint, the concrete shall be exam ned closely for cracks,
and the joint shall not be sawed if a crack has occurred near the planned
joint location. Saw ng shall be discontinued when a crack devel ops ahead
of the saw cut. Wbdrkmen and i nspectors shall wear clean, rubber-soled
footwear, and the nunmber of persons wal king on the pavenment shall be
l[imted to those actually perform ng the sawi ng operation. |mmediately
after the joint is sawed, the saw cut and adjacent concrete surface shal
be thoroughly flushed with water until all waste fromsawi ng is renoved
fromthe joint. The surface shall be resprayed with curing compound as
soon as free water disappears. Necessary precautions shall be taken to
insure that the concrete is properly cured at sawed joints, but that no
curing conpound enters the joints. The top of the joint opening and the
joint groove at exposed edges shall be tightly sealed with cord, backer
rod, or other approved material before the concrete in the region of the
joint is resprayed with curing conpound. The nethod used for sealing the
joint groove shall prevent |oss of noisture fromthe joint during the
entire specified curing period and shall prevent infiltration of foreign
material until renmoved i mredi ately before sawi ng joint seal ant reservoir
The sawi ng equi pnment shall be adequate in the nunber of units and the power
to conplete the sawing at the required rate. An anple supply of saw bl ades
shal |l be available on the job before concrete placenment is started and at
all times during sawing. At |least one standby sawing unit in good working
order shall be available at the jobsite at all tines during the saw ng
operation.

3.8.6 Thi ckened Edge Joints

Thi ckened edge joints shall be constructed as indicated on the draw ngs.
Underlying material in the transition area shall be graded as shown and
shal |l neet the requirenents for smoothness and conpaction specified for al
ot her areas of the underlying materi al

3.8.7 Sealing Joints

Joints shall be sealed inmrediately follow ng curing of the concrete or as
soon thereafter as weather conditions permt. Joints shall be seal ed as
specified in Section 02760 FI ELD MOLDED SEALANTS FOR SEALI NG JO NTS IN
Rl G D PAVEMENTS

3.9 REPAI R, REMOVAL, REPLACEMENT OF SLABS
3.9.1 Cener al

New pavenent slabs that are broken or contain cracks shall be renmoved and
repl aced or repaired, as specified hereinafter at no cost to the
CGovernment. Spalls along joints shall be repaired as specified. \Where
renoval of partial slabs is pernitted, as specified, renmoval and

repl acenent shall be full depth, shall be full width of the paving | ane,
and the limt of removal shall be normal to the paving |ane and not |ess
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than 3 m fromeach original transverse joint (i.e., renmoval portion shal
be at least 3 m longitudinally, and portion to remain in place shall be at
least 3 m 10 feet longitudinally; thus, if original slab length is |ess
than 6 m the entire slab shall be rempbved). The Contracting Oficer wll
det ermi ne whet her cracks extend full depth of the pavenent and may require
cores to be drilled on the crack to deternine depth of cracking. Such
cores shall be at least 150 nm dianeter, shall be drilled by the
Contractor and shall be filled by the Contractor with a well consolidated
concrete m xture bonded to the walls of the hole with epoxy resin, using
approved procedures. Drilling of cores and refilling holes shall be at no
expense to the Government. All epoxy resin used in this work shall conform
to paragraph EPOXY RESIN, Type and Grade as specified.

3.9.2 Slabs with Cracks Thru Interior Areas

Interior area is defined as that area nore than 600 nm from ei t her adjacent
original transverse joint. Slabs with any cracks that extend into the
interior area, regardless of direction, shall be treated by one of the
foll ow ng procedures.

3.9.2.1 Cracks That Do Not Extend Full Depth of Slab

These cracks, and similar cracks within the areas 600 nm each side of
transverse joints, shall be cleaned and then pressure injected with epoxy
resin, Type |V, Gade 1, using procedures as approved. The procedure shal
not wi den the crack during epoxy resin injection. Al epoxy resin
injection shall take place in the presence of a representative of the
Contracting O ficer.

3.9.2.2 Cracks That Extend Full Depth of Slab

VWere there is any full depth crack at any place within the interior area,
the full slab shall be renpved. However, if the cracked area all lies
within 3 m of one original transverse joint, only a partial slab need be
renoved provided all criteria specified above for distance from each
original transverse joint is met.

3.9.3 Cracks close to and Parallel to Transverse Joints

Al'l cracks essentially parallel to original transverse joints, extending
full depth of the slab, and Iying wholly within 600 mm either side of the
joint shall be treated as specified hereinafter. Any crack extending nore
than 600 nm fromthe transverse joint shall be treated as specified above
for Slabs Wth Cracks Through Interior Areas. Any cracks which do not
extend full depth of the slab shall be treated as specified above in
subpar agraph, Cracks That Do Not Extend Full Depth O Slab, and the
original transverse joint constructed as originally designed.

3.9.3.1 Ful | Depth Cracks Present, Oiginal Joint Not Opened

VWhen the original transverse joint has not opened, the crack shall be
routed and seal ed, and the original transverse joint filled with epoxy
resin. The crack shall be routed with an easily guided, wheel nopunted,
vertical shaft, powered rotary router designed so the routing spindle wll
caster as it nmoves along the crack, or with a small dianmeter saw designed
for this use. The reservoir for joint sealant in the crack shall be formed
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by routing to a depth of 19 nm plus or minus 1.5 mm and to a width of 16
mm plus or mnus 3 nm Any equi prent or procedure which causes

ravel ling or spalling along the crack shall be nodified or replaced to
prevent such ravelling or spalling. The joint sealant shall be a liquid

seal ant as specified for rigid pavenent joints. Installation of joint sea
shall be as specified for sealing joints or as directed. The uncracked
transverse joint shall be filled with epoxy resin. |f the joint seal ant

reservoir has been sawed out, the reservoir and as nuch of the | ower saw
cut as possible shall be filled with epoxy resin, Type |V, Gade 2,

t horoughly tooled into the void using approved procedures. |If only the
original narrow saw cut has been nade, it shall be cl eaned and pressure
injected with epoxy resin, Type |V, Gade 1, using approved procedures. |If

filler material (joint insert) has been used to forma weakened plane in
the transverse joint, it shall be conpletely sawed out and the saw cut
pressure injected with epoxy resin, Type IV, Gade 1, using approved
procedures. Where a parallel crack goes part way across the paving | ane
and then intersects and follows the original transverse joint which is
cracked only for the remainder of the width, it shall be treated as
follows: The area with the separate crack shall be treated as specified
above for a parallel crack, and the cracked original joint shall be
prepared and seal ed as originally designed.

3.9.3.2 Ful | Depth Cracks, Oiginal Joint Also Cracked
At a transverse joint, if there is any place in the |ane width where a

paral l el crack and a cracked portion of the original joint overlap, a
section of the slab containing the crack shall be renoved and replaced for

the full lane width and at least 3 m long. |If this partial slab renoval
places the linmt of renmoval less than 3 m fromthe next transverse joint,
the entire slab shall be renoved. |If the parallel crack crosses the

transverse joint line, a simlar area shall be renoved and replaced in both
sl abs.

3.9.4 Removal and Repl acenent of Full Sl abs

VWere it is necessary to remove full slabs, unless there are keys or dowels
present, all edges of the slab shall be cut full depth with a concrete saw.
Al'l saw cuts shall be perpendicular to the slab surface. If keys, dowels,
or tie bars are present along any edges, these edges shall be sawed ful
depth 150 mm fromthe edge if only keys are present, or just beyond the
end of dowels or tie bars if they are present. These joints shall then be
carefully sawed on the joint line to within 25 mm of the depth of the dowel
or key. The main slab shall be further divided by sawing full depth, at
appropriate |locations, and each piece lifted out and renoved. Suitable
equi prent shall be used to provide a truly vertical lift, and approved safe
l[ifting devices used for attachnent to the slabs. The narrow strips al ong
keyed or dowel ed edges shall be carefully broken up and rempved using
[ight, hand-held jackhanmers, 14 kg or |less, or other approved simlar

equi prent. Care shall be taken to prevent damage to the dowels, tie bars,
or keys or to concrete to remain in place. The joint face bel ow keys or
dowel s shall be suitably trinmed so that there is no abrupt offset in any
direction greater than 12 mm and no gradual offset greater than 25 mm
when tested in a horizontal direction with a straightedge. No nechanica

i npact breakers, other than the above hand-hel d equi prent shall be used for

any removal of slabs. |If underbreak between 37 and 100 nm deep occurs at
any point along any edge, the area shall be repaired as directed before
repl acing the removed slab. Procedures directed will be simlar to those
specified for surface spalls, nodified as necessary. |f underbreak over
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100 mm deep occurs, the entire slab containing the underbreak shall be
renoved and replaced. Were there are no dowels, tie bars, or keys on an
edge, or where they have been damaged, dowels of the size and spacing as
specified for other joints in simlar paverment shall be installed by epoxy
grouting theminto holes drilled into the existing concrete using
procedures as specified in paragraph, Placing Dowels and Tie Bars.

Oiginal damaged dowels or tie bars shall be cut off flush with the joint
face. Protruding portions of dowels shall be painted and lightly oiled.
Al four edges of the new slab shall thus contain dowels or original keys
or original tie bars. Placenent of concrete shall be as specified for
original construction. Prior to placenent of new concrete, the underlying
materi al shall be reconpacted and shaped as specified in the appropriate
section of these specifications, and the surfaces of all four joint faces
shall be cleaned of all |oose material and contami nants and coated with a
doubl e application of nenbrane form ng curing conpound as bond breaker
Care shall be taken to prevent any curing conmpound from contacting dowel s
or tie bars. The resulting joints around the new sl ab shall be prepared
and seal ed as specified for original construction

3.9.5 Removal and Repl acenent of Partial Slabs

VWere the above criteria permts renmoval of partial slabs, removal and

repl acenent operations shall be as specified for full slabs, except that
the joint between the renoved area and the partial slab to remain in place
shall consist of a full depth saw cut across the full |lane width and
perpendi cul ar to the centerline of the paving |ane. Replacenent operations
shal |l be the same as specified above, except that, at the joint between the
renoved area and the partial slab to remain, defornmed tie bars shall be
epoxy resin grouted into holes drilled into the slab to remain in place.

Si ze and spacing of the tie bars shall be as specified for dowels.

Drilling of holes and installation of tie bars shall be as specified for
dowel s in paragraph, Placing Dowels and Tie Bars, except that no portion of
the tie bars shall be painted or oiled. No curing conpound shall be used
on this joint face and, inmediately before placing new concrete, the joint
surface of the partial slab remaining in place shall be coated with epoxy
resin, Type V, G ade 2.

3.9.6 Repairing Spalls Al ong Joints

VWere directed, spalls along joints of new slabs, along edges of adjacent
exi sting concrete, and along parallel cracks shall be repaired by first
maki ng a vertical saw cut at least 25 mm outside the spalled area and to a
depth of at |east 50 mm Saw cuts shall be straight lines form ng
rectangul ar areas. The concrete between the saw cut and the joint, or
crack, shall be chipped out to renpve all unsound concrete and at |east a
depth of 12 mm of visually sound concrete. The cavity thus forned shal

be thoroughly cleaned with high pressure water jets supplemented with
conpressed air to renove all |oose material. Imrediately before filling
the cavity, a prinme coat shall be applied to the dry cl eaned surface of al
sides and bottom of the cavity, except any joint face. The prinme coat
shall be applied in a thin coating and scrubbed into the surface with a
stiff-bristle brush. Prinme coat for portland cenent repairs shall be a
neat cenent grout . The cavity shall be filled with | ow slunmp portland
cenent concrete . Portland cenent concretes and nortars shall be very | ow
slunp m xtures, 12 nm slunmp or |ess, proportioned, mxed, placed,
consol i dated by tamping, and cured, all as directed. Mechanical vibrators
and hand tanpers shall be used to consolidate the concrete or nortar. Any
repair material on the surrounding surfaces of the existing concrete shal
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be renoved before it hardens. Were the spalled area abuts a joint, an

i nsert or other bond-breaking mediumshall be used to prevent bond at the
joint face. A reservoir for the joint sealant shall be sawed to the

di mensions required for other joints, or as required to be routed for
cracks. The reservoir shall be thoroughly cleaned and then sealed with the
seal er specified for the joints. |If any spall penetrates half the depth of
the slab or nore, the entire slab, or 3 m portion thereof, shall be
renoved and repl aced as previously specified. 1In lieu of sawing, spalls
not adjacent to joints, and popouts, both Iess than 150 mm in maxi mum

di rensi on, may be prepared by drilling a core 50 nm in dianeter greater
than the size of the defect, centered over the defect, and 50 mm deep or
12 mm into sound concrete, whichever is greater. The core hole shall be
repai red as specified above for other spalls.

3.10 EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAI R

Exi sting concrete paverment shall be removed as indicated and as specified
in Section 02220 DEMOLI TI ON, nodified, and expanded as specified herein
Repairs shall be made as indicated and as specified herein. Al operations
shall be carefully controlled to prevent danage to the concrete pavenent
and to the underlying material to remain in place. Al saw cuts shall be
made perpendi cular to the slab surface, and form ng rectangul ar areas.

3.10.1 Removal of Existing Pavenent Slab

VWhen exi sting concrete pavenent is to be renmpved and adj acent concrete is
to be left in place, the joint between the renoval area and adj oi ning
paverment to stay in place shall first be cut full depth with a standard

di anond-type concrete saw. Next, a full depth saw cut shall be nade
parallel to the joint at least 600 mm fromthe joint and at |east 150 mm
fromthe end of any dowels. This saw cut shall be nmade with a wheel saw as
specified in paragraph SAW NG EQU PVMENT. All pavenent to be renoved beyond
this last saw cut shall be renoved using equi prent and procedures specified
in Section 02220 DEMOLI TI ON and as approved. All pavenent between this

| ast saw cut and the joint line shall be renoved by carefully pulling

pi eces and bl ocks away fromthe joint face with suitable equi pnent and then
pi cking themup for removal. |In lieu of this nethod, this strip of
concrete may be carefully broken up and renoved usi ng hand- hel d
jackhammers, 14 kg or less, or other approved light-duty equi pment which
wi Il not cause stress to propagate across the joint saw cut and cause
distress in the pavenent which is to remain in place. |In lieu of the above
speci fied removal nethod, the slab nmay be sawcut full depth to divide it
into several pieces and each piece lifted out and renoved. Suitable

equi prent shall be used to provide a truly vertical lift, and safe lifting
devi ces used for attachnent to the slab. Dowels of the size and spacing

i ndi cated shall be installed as shown on the draw ngs by epoxy resin
bonding themin holes drilled in the joint face as specified in paragraph
Pl aci ng Dowel s and Ti e Bars.

3.10.2 Edge Repair
The edge of existing concrete paverment agai nst whi ch new pavenent abuts
shall be protected fromdamage at all tines. Areas which are damaged
during construction shall be repaired at no cost to the Governnent; repair
of previously existing danage areas will be considered a subsidiary part of
concrete pavenment construction

3.10.2.1 Spal | Repair
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Spal |l s along joints and along cracks shall be repaired where indicated and
where directed. Repair materials and procedures shall be as previously
speci fied in subparagraph, Repairing Spalls Al ong Joints.

3.10.2.2 Under br eak Repair

Al'l underbreak shall be repaired. First, all del anm nated and | oose
material shall be carefully removed. Next, the underlying material shal
be reconpacted, w thout addition of any new material. Finally, the void
shal |l be conpletely hand-filled with paving concrete m xture, thoroughly
consol idated. Care shall be taken to produce an even joint face fromtop
to bottom Prior to placing concrete, the underlying material shall be

t horoughly noi stened. After placenment, the exposed surface shall be
heavily coated with curing conpound.

3.10.2.3 Under | ying Materi al

The underlying material adjacent to the edge of and under the existing
paverment which is to remain in place shall be protected from damage or

di sturbance during renoval operations and until placenent of new concrete,
and shall be shaped as shown on the drawings or as directed. Sufficient
underling material shall be kept in place outside the joint line to

conpl etely prevent disturbance of material under the pavenent which is to
remain in place. Any material under the portion of the concrete pavenent
to remain in place which is disturbed or |oses its conpaction shall be
carefully renoved and replaced with concrete as specified above under
Under break Repair. The underlying material outside the joint line shall be
t horoughl y conpacted and shall be noi st when new concrete is placed.

3.11 PAVEMENT PROTECTI ON

The Contractor shall protect the pavenent against all damage prior to fina
acceptance of the work by the Governnent. Aggregates and simlar
construction materials shall not be piled on airfield pavenments. Traffic
shal | be excluded fromthe new pavenent by erecting and maintaining
barricades and signs until the concrete is at |east 14 days old, or for a
| onger period if so directed. As a construction expedi ent in paving

i nternedi ate | anes between newl y paved pilot |anes, operation of the
haul i ng equi pnent will be permtted on the new pavenent after the pavenent
has been cured for 7 days and the joints have been seal ed or otherw se
protected. Also, the subgrade planer, concrete paving and finishing

machi nes, and simlar equi prment may be permitted to ride upon the edges of
previously constructed sl abs when the concrete has attained a m ni mum
flexural strength of 2.8 MPa and approved neans are furnished to prevent
damage to the slab edge. All new and existing pavenent carrying
construction traffic or equi pment shall be continuously kept conpletely

cl ean, and spillage of concrete or other materials shall be cleaned up

i medi atel y upon occurrence. Special care shall be used where Contractor's
traffic uses or crosses active airfield pavement. |In these areas, if
necessary in order to acconplish this, full-time workmen with hand broons
shal |l be used at anytine there is traffic. Oher existing pavenments used
by the Contractor shall be power broomed at |east daily when traffic
operates. For fill-in |anes, equipnent shall be used that will not damage
or spall the edges or joints of the previously constructed pavenent.

3.12 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL
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3.12.1 Cener al

The Contractor shall performthe inspection and tests described bel ow, and
based upon the results of these inspections and tests, shall take the
action required and submt reports as required. Wen, in the opinion of
the Contracting Oficer, the paving operation is out of control, concrete
pl acenent shall cease. The |aboratory performng the tests shall be
on-site and shall conformw th ASTM C 1077. The individuals who sanpl e and
test concrete or the constituents of concrete as required in this
specification shall have denonstrated a knowl edge and ability to perform

t he necessary test procedures equivalent to the AClI mni num gui delines for
certification of Concrete Field Testing Technicians, Grade |I. The

i ndi vidual s who performthe inspection of concrete shall have denonstrated
a know edge and ability equivalent to the ACI ninimm guidelines for
certification of Concrete Construction Inspector, Level Il. The Government
wi Il inspect the |aboratory, equipnent, and test procedures prior to start
of concreting operations and at |east once per year thereafter for
conformance with ASTM C 1077. This testing shall be perforned by the
Contractor regardl ess of any other testing perforned by the Government,

ei ther for pay adjustment purposes or for any other reason

3.12.2 Testing and | nspection Requirenents
3.12.2.1 Fi ne Aggregate

a. Gading. At |east once during each shift when the concrete plant
is operating, there shall be one sieve analysis and fineness
nodul us determi nation in accordance with ASTM C 136 and CCE CRD-C
104 for the fine aggregate or for each fine aggregate if it is
batched in nore than one size or classification. The |ocation at
whi ch sanpl es are taken may be selected by the Contractor as the
nost advant ageous for control. However, the Contractor is
responsible for delivering fine aggregate to the nixer within
specification limts.

b. Corrective Action for Fine Aggregate Grading. Wen the amount
passing on any sieve is outside the specification lints, the fine
aggregate shall be imedi ately resanpled and retested. |If there
is another failure on any sieve, the fact shall be inmediately
reported to the Contracting Officer, paving shall be stopped, and
i medi ate steps taken to correct the grading.

3.12.2. 2 Coar se Aggregate

a. Gading. At |east once during each shift in which the concrete
plant is operating, there shall be a sieve analysis in accordance
with ASTM C 136 for each size of coarse aggregate. The |ocation
at whi ch sanples are taken may be selected by the Contractor as
t he nmost advant ageous for production control. However, the
Contractor shall be responsible for delivering the aggregate to
the m xer within specification limts. A test record of samples
of aggregate taken at the sanme | ocations shall show the results of
the current test as well as the average results of the five nost
recent tests including the current test. The Contractor may adopt
approved limts for control coarser than the specification limts
for sanples taken other than as delivered to the nmixer to allow
for degradati on during handling.
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b. Corrective Action for Gading. Wen the anpbunt passing any sieve
is outside the specification lints, the coarse aggregate shall be
i medi ately resanpled and retested. |If the second sanple fails on
any sieve, that fact shall be reported to the Contracting O ficer,
and steps taken to correct the grading. Were tw consecutive
averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported
to the Contracting O ficer, paving shall be stopped, and inmedi ate
steps shall be taken to correct the grading.

3.12.2.3 Quality of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests specified for aggregate quality, including deleterious
materials. In addition, after the start of paving, the Contractor shal
performsimlar tests for aggregate quality at |east once every nmonth, and
when the source of aggregate or aggregate quality changes. Testing
interval may be increased to three nmonths when the previous two tests

i ndi cate the aggregate neets all quality requirements. Sanples tested
after the start of concrete placenent shall be taken inmediately prior to
entering the concrete m xer.

3.12.2. 4 Scal es, Batchi ng and Recordi ng

a. Weighing Accuracy. The accuracy of the scales shall be checked by
test weights prior to start of concrete operations and at | east
once every nmonth for conformance with specified requirenments
Such tests shall al so be made as directed whenever there are
variations in properties of the fresh concrete that could result
from batching errors.

b. Batching and Recording Accuracy. Once a week the accuracy of each
bat chi ng and recordi ng device shall be checked during a wei ghing
operation by noting and recording the required mass, recorded
mass, and the actual mass batched. The Contractor shall test and
ensure that the devices for dispensing adm xtures are operating
properly and accurately.

c. Corrective Action. \When either the weighing accuracy or batching
accuracy does not conply with specification requirenents, the
pl ant shall not be operated until necessary adjustnments or repairs
have been nmade. Discrepancies in recording accuracies shall be
corrected i medi atel y.

3.12.2.5 Bat ch- Pl ant Contr ol

The neasurenent of all constituent materials including cementitious
material s, each size of aggregate, water, and adm xtures shall be
continuously controlled. The aggregate masses and ampunt of added water
shal | be adjusted as necessary to conpensate for free noisture in the
aggregates. The ampount of air-entraining agent shall be adjusted to
control air content within specified limts. A report shall be prepared

i ndi cating type and source of cenment used, type and source of pozzolan or
sl ag used, ampunt and source of adm xtures used, aggregate source, the
requi red aggregate and water masses per cubic neter, anpunt of water as
free noisture in each size of aggregate, and the batch aggregate and water
masses per cubic meter for each class of concrete batched during each day's
pl ant operation.
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3.12.2.6

a.

Concrete M xture

Air Content Testing. Air content tests shall be nmade when test
specimens are fabricated. In addition, at |east two other tests
for air content shall be made on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
paving. Additional tests shall be nmade when excessive variation
in workability is reported by the placing foreman or Governnent

i nspector. Tests shall be made in accordance with ASTM C 231
Test results shall be plotted on control charts which are kept
current and shall, at all times, be readily available to the
Governnent and shall be submitted weekly. Copies of the current
control charts shall be kept in the field by testing crews and
results plotted as tests are made. Wen a single test result
reaches either the upper or lower action limt, a second test
shall inmedi ately be made. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determ ning need for any renedial action. The result of each
test, or average as noted in the previous sentence, shall be
plotted on a separate control chart for each m xture on which an
average line is set at the mdpoint of the specified air content
range from paragraph SPECI FI ED CONCRETE STRENGTH AND OTHER
PROPERTI ES. An upper warning limt and a lower warning limt l|ine
shall be set 1.0 percentage point above and bel ow t he average
line, respectively. An upper action linmt and a | ower action
limt line shall be set 1.5 percentage points above and bel ow t he
average line, respectively. The range between each two
consecutive tests shall be plotted on a secondary control chart
for range where an upper warning linmt is set at 2.0 percentage
poi nts and an upper action limt is set at 3.0 percentage points.
Sampl es for air content shall be taken at the paving site. The
Contractor shall deliver the concrete to the paving site at the
stipulated air content. |If the Contractor's materials or
transportati on nmet hods cause air content |oss between the m xer
and the paving site, correlation sanples shall be taken at the
paving site as required by the Contracting Oficer, and the air
content at the mixer controlled as directed.

Air Content Corrective Action. \Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent
shall inmmedi ately be made in the anount of air-entraining

adm xture batched. As soon as practical after each adjustnent,
anot her test shall be nmade to verify the result of the adjustnent.
Whenever a point on the secondary control chart for range reaches
the warning linmt, the adm xture di spenser shall be recalibrated
to insure that it is operating accurately and with good

reproduci bility. Whenever a point on either control chart (single
test or result of two tests nmade concurrently, as specified above)
reaches an action limt line, the air content shall be considered
out of control and the paving operation shall imediately be
halted until the air content is under control. Additional air
content tests shall be made when paving is restarted.

Slunmp Testing. Slunp tests shall be made when test specinmens are

fabricated. In addition, at |east four other slunp tests shall be
made on random y sel ected batches in accordance with ASTM C 143
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3.12. 2.7

for each separate concrete nixture produced during each 8-hour or
| ess period of concrete production each day. Also, additiona
tests shall be nmade when excessive variation in workability is
reported by the placing foreman or Covernnent inspector. Test
results shall be plotted on control charts which shall at all
times be readily available to the Governnment and shall be
submitted weekly. Copies of the current control charts shall be
kept in the field by testing crews and results plotted as tests
are made. \When a single slunp test reaches or goes beyond the
upper action limt, a second test shall imrediately be made. The
results of the two tests shall be averaged and this average used
as the slunmp of the batch to plot on both the control chart for
slump and the chart for range, and for determ ning need for any
renedi al action. An upper warning limt shall be set at 12 mm
bel ow t he maxi mum al | owabl e sl unp on separate control charts for
slump used for each type of mxture as specified in paragraph
SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES, and an upper
action limt line shall be set at the naximum all owabl e sl unp, as
specified in the sane paragraph for fixed form paving or as
selected by the Contractor at the start of the project for

sli pform pavi ng. The range between each consecutive slunp test
for each type of mixture shall be plotted on a single contro
chart for range on which an upper action limt is set at 38 mMm
Sampl es for slunmp shall be taken at the paving site. The
Contractor is responsible for delivering the concrete to the
paving site at the stipulated slunp. |If the Contractor's
materials or transportation nethods cause slunp | oss between the
m xer and the paving site, correlation sanples shall be taken at
the paving site as required by the Contracting O ficer, and the
slump at the mixer controlled as directed.

Slunmp Corrective Action. Wenever points on the control charts
for slunp reach the upper warning linmt, an approved adjust nment
shall inmmedi ately be made in the batch nmasses of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the nmaxi mum w c
speci fied, based on aggregates which are in a saturated surface
dry condition. When a slunp result (average of two tests nade
concurrently, as specified above) exceeds the upper action limt,
no further concrete shall be delivered to the paving site unti
proper adjustnments have been made. Immediately after each

adj ustnent, another test shall be nmade to verify the correctness
of the adjustnment. Wenever two consecutive individual slunp
tests, made during a period when there was no adjustment of batch
masses, produce a point on the control chart for range at or above

the upper action linit, the paving operation shall immediately be
halted, and the Contractor shall take approved steps to bring the
sl ump under control. Additional slunmp tests shall be nmade as

di rect ed.

Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength specinens are fabricated. Measurenent
shall be in accordance with ASTM C 1064. The tenperature shall be
reported along with the conpressive strength data.

Concrete Strength Testing for CQC

Contractor Quality Control operations for concrete strength shall consi st
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of the foll owi ng steps:

a. Take sanples for strength tests at the paving site. Fabricate and
cure test beans in accordance with ASTM C 31/C 31M test themin
accordance with ASTM C 78.

b. [AM#1] Sanples for flexural strength speci mens shall be taken
once for every 153 cubic neters placed, two speci nens per test age
(7 and 28 days) shall be taken

c. [AM #1] Not used.
d. [AM #1] Not used.
e. [AM #1] Not used.
f. [AM #1] Not used.

g. The Contractor's CQC testing agency shall maintain up-to-date
control charts for strength, showing the 7-day CQC flexura
strength, the 14-day flexural strength (from acceptance tests) and
the 28-day flexural strength of each of these for each |ot.

3.12.2.8 I nspection Before Placing

Underlying materials, construction joint faces, forms, reinforcing, dowels,
and enbedded itens shall be inspected by the Contractor in sufficient tine
prior to each paving operation in order to certify to the Contracting
Oficer that they are ready to receive concrete. The results of each

i nspection shall be reported in witing.

3.12.2.9 Pavi ng

a. Paving Inspection. The placing foreman shall supervise all
pl aci ng and pavi ng operations, shall determ ne that the correct
quality of concrete is placed in each |ocation as shown and that
finishing is perforned as specified; shall be responsible for
measuring and recordi ng concrete tenperatures and anbi ent
tenperature hourly during placing operations, weather conditions,
time of placenent, volunme of concrete placed, and nethod of paving
and any probl ens encount ered.

b. Placing and Paving Corrective Action. The paving foreman shal
not permt batching and paving to begin until it has been verified
that an adequate nunber of vibrators in working order and with
conpetent operators are available. Paving shall not be continued
if piles of concrete exist or if the concrete is inadequately
consolidated or if surface finish is not satisfactory. |If any
batch of concrete fails to neet the tenperature requirenents,
i medi ate steps shall be taken to inprove tenperature controls.

3.12.2.10 Vi brators

a. Vibrator Testing and Use. The frequency and anplitude of each
vi brator shall be determined in accordance with COE CRD-C 521
prior to initial use and at | east once a nonth when paving is in
progress. Additional tests shall be nade as directed when a
vi brat or does not appear to be adequately consolidating the
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concrete. The frequency shall be determined while the vibrator is
operating in concrete with the tachometer being held against the
upper end of the vibrator head while al nbost subnmerged and j ust
before the vibrator is withdrawn fromthe concrete. The anplitude
shall be determined with the head vibrating in air. Two

nmeasur enents shall be taken, one near the tip and another near the
upper end of the vibrator head, and these results averaged. The
make, nodel, type, and size of the vibrator and frequency and
anplitude results shall be reported in witing.

b. Vibrator Corrective Action. Any vibrator not neeting the
requi renents of subparagraphs, Paver-Fini sher and Consolidation
shall be imredi ately renmoved from service and repaired or repl aced

3.12.2.11 Curing I nspection

a. Menbrane Curing Inspection. No curing conpound shall be applied
until the Contractor has verified that the conmpound is properly
m xed and ready for spraying. At the end of each day's operation,
the quantity of conmpound used shall be determ ned by neasurenent
of the container and the area of concrete surface covered; the
Contractor shall then conmpute the rate of coverage in square
meters per L and shall al so note whether or not coverage is
uniform Al this shall be reported daily.

b. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is |less than that specified or when the coverage
is not uniform the entire surface shall be sprayed agai n.

3.12.2.12 Hot / Col d- Weat her Protection

At | east once each shift and once per day on non-work days, an inspection
shal |l be nade of all areas subject to hot/col d-weather protection. Any
deficiencies shall be noted, corrected, and reported.

3.12.2.13 M xer Uniformty

a. Stationary Mxers. Prior to the start of concrete placing and
once every 4 nonths when concrete is being placed, or once for
every 38,000 cubic neters of concrete placed, whichever results
in the longest tine interval, unifornmty of concrete m xing shal
be determ ned in accordance with COE CRD-C 55. The original test
shall be a Regular Test. After the m xing operation has been
tested and approved, subsequent tests shall be Abbreviated Tests.

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 4 nonths when concrete is being placed, uniformty of
concrete m xing shall be determ ned in accordance with ASTM C 94.
The truck mxers shall be selected randomy for testing. Wen
satisfactory performance is found in one truck m xer, the
performance of m xers of substantially the same design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformty Corrective Action. Wen a mixer fails to neet

m xer uniformty requirenents, either the mxing tine shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
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adjustnents shall be nmade to the nmixer until conpliance is
achieved. After adjustments have been nmade, another unifornity
test shall be made

3.12.2. 14 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of hot/col d-weather protection, reports of pertinent tenperatures
shall be nade daily. These requirenents do not relieve the Contractor of
the obligation to report certain failures inmediately as required in
precedi ng paragraphs. Such reports of failures and the action taken shal

be confirmed in witing in the routine reports. The Contracting Oficer

has the right to examine all contractor quality control records.

-- End of Section --
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SECTI ON 02770
CONCRETE S| DEWALKS AND CURBS AND GUTTERS
03/ 98
Amendnent #0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 182 (1991) Burlap Cdoth Made from Jute or Kenaf

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 185 (1994) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

ASTM A 615/ A 615M (1996a) Deformed and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM A 616/ A 616M (1996) Rail-Steel Deforned and Plain Bars
for Concrete Reinforcenent

ASTM A 617/ A 617M (1996a) Axle-Steel Deformed and Pl ain Bars
for Concrete Reinforcenent

ASTM C 31/ C 31M (1996) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 143 (1990a) Slunp of Hydraulic Cement Concrete

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1990) Sanpling Freshly M xed Concrete

ASTM C 173 (1996) Air Content of Freshly M xed

Concrete by the Volunetric Method

ASTM C 231 (1997) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 309 (1997) Liquid Menbrane- Forni ng Conpounds
for Curing Concrete

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint
Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)
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ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 3405 (1996) Joint Seal ants, Hot-Applied, for
Concrete and Asphalt Pavenents

CORPS OF ENG NEERS ( CCE)

CCE CRD-C 527 (1988) Standard Specification for Joint
Seal ants, Col d- Appli ed,
Non- Jet - Fuel - Resi stant, for Rigid and
Fl exi bl e Pavenent s

1.2 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 09 Reports
Field Quality Control; FIO
Copies of all test reports within 24 hours of conpletion of the test.

SD- 18 Records
Concrete; FIO

Copies of certified delivery tickets for all concrete used in the
constructi on.

1.3 WEATHER LI M TATI ONS
1.3.1 Pl aci ng During Cold Weat her

Concrete placenent shall be discontinued when the air tenperature reaches 5
degrees C and is falling. Placenent nay begin when the air tenperature
reaches 2 degrees C and is rising. Provisions shall be nade to protect
the concrete fromfreezing during the specified curing period. |If
necessary to place concrete when the tenperature of the air, aggregates, or
water is below 2 degrees C, placenent shall be approved in witing.
Approval w Il be contingent upon full conformance with the follow ng
provisions. The underlying material shall be prepared and protected so
that it is entirely free of frost when the concrete is deposited. M xing
wat er and aggregates shall be heated as necessary to result in the
tenmperature of the in-place concrete being between 10 and 30 degrees C.

Met hods and equi prent for heating shall be approved. The aggregates shal
be free of ice, snow, and frozen | unps before entering the mxer. Covering
and ot her nmeans shall be provided for maintaining the concrete at a
tenmperature of at least 10 degrees C for not |less than 72 hours after

pl aci ng, and at a tenperature above freezing for the remainder of the
curing period.

1.3.2 Pl aci ng During \Warm Weat her
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The tenperature of the concrete as placed shall not exceed 30 degrees C
except where an approved retarder is used. The mxing water and/or
aggregates shall be cooled, if necessary, to maintain a satisfactory

pl aci ng tenperature. The placing tenperature shall not exceed 35 degrees C.

1.4 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
1.4.1 Ceneral Requirenents

Pl ant, equi prment, nmachines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at al
times. The equi pnent shall have the capability of producing the required
product, meeting grade controls, thickness control and snoot hness

requi renents as specified. Use of the equi pnent shall be discontinued if
it produces unsatisfactory results. The Contracting Oficer shall have
access at all times to the plant and equi pment to ensure proper operation
and conpliance with specifications.

1.4.2 Slip Form Equi prent

Slip formpaver or curb form ng machine, will be approved based on trial
use on the job and shall be self-propelled, automatically controll ed,
crawl er nmounted, and capabl e of spreading, consolidating, and shaping the
pl astic concrete to the desired cross section in 1 pass.

PART 2 PRODUCTS
2.1 CONCRETE

Concrete shall conformto the applicable requirenents of Section 02753
CONCRETE PAVEMENT FOR HEAVY- DUTY PAVEMENTS except as ot herw se specifi ed.
Concrete shall have a m ni mum conpressive strength of 24 MPa at 28 days.
Maxi mum si ze of aggregate shall be 37.5 mm

2.1.1 Ai r Content
M xtures shall have air content by vol une of concrete of

[ AM #1] 3-5 percent plus or mnus 1 percent, based on nmeasurenments made
i medi ately after discharge fromthe m xer.

2.1.2 Sl unp

The concrete slunmp shall be [AM#1] 75 millineters where determined in
accordance with ASTM C 143.

2.1.3 Rei nf or cenment St eel

Rei nforcenent bars shall conformto ASTM A 615/ A 615M ASTM A 616/ A 616M
or ASTM A 617/ A 617M Wre mesh reinforcenent shall conformto ASTM A 185.

2.2 CONCRETE CURI NG MATERI ALS
2.2.1 | mpervi ous Sheet Materials

| mpervi ous sheet materials shall conformto ASTM C 171, type optional,
except that polyethylene film if used, shall be white opaque.
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2.2.2 Burl ap
Burl ap shall conformto AASHTO M 182.
2.2.3 VWi te Pignented Menbrane-Form ng Curing Conmpound

VWi te pigmented nenbrane-formng curing conpound shall conformto ASTM C 309,
Type 2.

2.3 CONCRETE PROTECTI ON MATERI ALS

Concrete protection materials shall be a linseed oil mxture of equa

parts, by volume, of linseed oil and either mneral spirits, naphtha, or
turpentine. At the option of the contractor, conmercially prepared |inseed
oil mxtures, fornulated specifically for application to concrete to
provi de protection against the action of deicing chem cals may be used,
except that emulsified m xtures are not acceptabl e.

2.4 JO NT FILLER STRI PS
2.4.1 Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter shall consist of hard-pressed
fi berboard.

2.4.2 Expansi on Joint Filler, Prenolded

Expansion joint filler, prenolded, shall conformto ASTM D 1751 or ASTM D
1752, 9.5 nm (3/8 inch) thick, unless otherw se indicated.

2.5 JO NT SEALANTS
2.5.1 Joi nt Seal ant, Col d- Applied
Joi nt seal ant, cold-applied shall conformto COE CRD C 527.
2.5.2 Joi nt Seal ant, Hot - Poured
Joi nt seal ant, hot-poured shall conformto ASTM D 3405.
2.6 FORM WORK

Form work shall be designed and constructed to ensure that the finished
concrete will conformaccurately to the indicated di nensions, |ines, and
el evations, and within the tol erances specified. Forns shall be of wood or
steel, straight, of sufficient strength to resist springing during
depositing and consolidating concrete. Wod forns shall be surfaced pl ank
50 mm (2-inch) nom nal thickness, straight and free fromwarp, tw st,
| oose knots, splits or other defects. Wod fornms shall have a noni na
ength of 3 m (10 feet). Radi us bends may be forned with 19 mm (3/4-inch)
boards, lanm nated to the required thickness. Steel forms shall be
channel -formed sections with a flat top surface and with wel ded braces at
each end and at not less than two intermedi ate points. Ends of steel formns
shall be interlocking and self-aligning. Steel forns shall include
flexible forms for radius form ng, corner forns, formspreaders, and
fillers. Steel forns shall have a nomnal length of 3 m (10 feet) wth a
m ni mum of 2 wel ded stake pockets per form Stake pins shall be solid
steel rods with chanfered heads and pointed tips designed for use with
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steel forns.
2.6.1 Si dewal k For ns

Si dewal k forns shall be of a height equal to the full depth of the finished
si dewal k.

2.6.2 Curb and Gutter Forns

Curb and gutter outside forms shall have a height equal to the full depth
of the curb or gutter. The inside formof curb shall have batter as

i ndi cated and shall be securely fastened to and supported by the outside
form Rigid forns shall be provided for curb returns, except that benders
or thin plank forns may be used for curb or curb returns with a radius of 3
m or nore, where grade changes occur in the return, or where the central
angle is such that a rigid formwith a central angle of 90 degrees cannot
be used. Back forns for curb returns may be made of 38 mm (1-1/2 inch)
benders, for the full height of the curb, cleated together.

PART 3 EXECUTI ON
3.1 SUBGRADE PREPARATI ON

The subgrade shall be constructed to the specified grade and cross section
prior to concrete placenent. Subgrade shall be placed and conpacted in
conformance with Section 02300 EARTHWORK.

3.1.1 Si dewal k Subgr ade

The subgrade shall be tested for grade and cross section with a tenplate
extending the full width of the sidewal k and supported between side formns.
Additionally, one density test per 55 square neters shall be perfornmed.

3.1.2 Curb and CGutter Subgrade

The subgrade or underlying course shall be tested for grade and cross
section by neans of a tenplate extending the full width of the curb and
gutter. The subgrade or underlying course shall be of materials equal in
bearing quality to the subgrade or underlying course under the adjacent
paverment. Additionally, one density test per 30 neters shall be perforned
on aggregate base course placed under curb and gutter

3.1.3 Mai nt enance of Subgrade

The subgrade shall be nmaintained in a snooth, conpacted condition in
conformity with the required section and established grade until the
concrete is placed. The subgrade shall be in a nobist condition when
concrete is placed. The subgrade shall be prepared and protected to
produce a subgrade free fromfrost when the concrete is deposited.

3.2 FORM SETTI NG

Forms shall be set to the indicated alignnent, grade and di mensions. Forns
shall be held rigidly in place by a mninumof 3 stakes per form placed at
intervals not to exceed 1.2 neters. Corners, deep sections, and radius
bends shall have additional stakes and braces, as required. d anps,
spreaders, and braces shall be used where required to ensure rigidity in
the forms. Forms shall be removed without injuring the concrete. Bars or

SECTI ON 02770 Paage 5



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003

heavy tools shall not be used against the concrete in renmoving the forns.
Any concrete found defective after formrenoval shall be pronptly and
satisfactorily repaired. Forns shall be cleaned and coated with form oi
each tine before concrete is placed. Wod forns may, instead, be

t horoughly wetted with water before concrete is placed, except that with
probabl e freezing tenperatures, oiling is mandatory.

3.2.1 Si dewal ks

Forms for sidewal ks shall be set with the upper edge true to line and grade
with an allowable tolerance of 3 mm in any 3 mlong section. After forms
are set, grade and alignment shall be checked with a 3.05 m (10 foot)

strai ghtedge. Fornms shall have a transverse slope of 20 millinmeters per
nmeter with the | ow side adjacent to the roadway. Side forns shall not be
renoved for 12 hours after finishing has been conpl et ed.

3.2.2 Curbs and Gutters

The forms of the front of the curb shall be renoved not |ess than 2 hours
nor more than 6 hours after the concrete has been placed. Forns back of
curb shall remain in place until the face and top of the curb have been
finished, as specified for concrete finishing. Gutter forns shall not be
renoved while the concrete is sufficiently plastic to slunp in any
direction.

3.3 S| DEWALK CONCRETE PLACEMENT AND FI NI SHI NG
3.3.1 For med Si dewal ks

Concrete shall be placed in the forns in one |layer. \Wen consolidated and
fini shed, the sidewal ks shall be of the thickness indicated. After
concrete has been placed in the forns, a strike-off guided by side forns
shal |l be used to bring the surface to proper section to be conpacted. The
concrete shall be consolidated with an approved vibrator, and the surface
shall be finished to grade with a wood float, bull float, or darby, edged
and broom fini shed.

3.3.2 Concr et e Fini shing

After straightedgi ng, when nost of the water sheen has di sappeared, and
just before the concrete hardens, the surface shall be finished to a snooth
and uniformy fine granular or sandy texture free of waves, irregularities,
or tool marks. A scored surface shall be produced by brooming with a
fiber-bristle brush in a direction transverse to that of the traffic.

3.3.3 Edge and Joi nt Fi ni shing

Al'l slab edges, including those at formed joints, shall be finished with an
edger having a radius of 3 mm Transverse joint shall be edged before
broom ng, and the brooming shall elimnate the flat surface left by the
surface face of the edger. Corners and edges which have crunbl ed and areas
whi ch lack sufficient nmortar for proper finishing shall be cleaned and
filled solidly with a properly proportioned nortar nixture and then

fini shed.

3.3.4 Sur f ace and Thi ckness Tol er ances

Fi ni shed surfaces shall not vary nmore than 7.9 nm (5/16 inch) fromthe
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testing edge of a 3.05 m (10-foot) straightedge. Perm ssible deficiency in
section thickness will be up to 6.4 mm (1/4 inch).

3.4 CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG
See Section 02753 CONCRETE FOR HEAVY- DUTY PAVEMENTS for nonolithic curbs.

3.4.1 Formed Curb and Gutter

Concrete shall be placed to the section required in a single lift.
Consol i dati on shall be achi eved by using approved nmechani cal vibrators.
Curve shaped gutters shall be finished with a standard curb "nul e".

3.4.2 Curb and CGutter Finishing

Approved slipforned curb and gutter machines may be used in |lieu of hand
pl acenent .

3.4.3 Concr et e Fini shing

Exposed surfaces shall be floated and finished with a smoth wood fl oat
until true to grade and section and uniformin texture. Floated surfaces
shall then be brushed with a fine-hair brush with |ongitudinal strokes.

The edges of the gutter and top of the curb shall be rounded wi th an edgi ng
tool to a radius of 13 mm I mredi ately after renoving the front curb
form the face of the curb shall be rubbed with a wood or concrete rubbing
bl ock and water until blem shes, form marks, and tool marks have been
renmoved. The front curb surface, while still wet, shall be brushed in the
same manner as the gutter and curb top. The top surface of gutter and
entrance shall be finished to grade with a wood fl oat.

3.4. 4 Joi nt Fi ni shing
Curb edges at forned joints shall be finished as indicated.
3.4.5 Surface and Thi ckness Tol erances

Fi ni shed surfaces shall not vary nore than 6.4 nm (1/4 inch) fromthe
testing edge of a 3.05 m (10-foot) straightedge. Perm ssible deficiency in
section thickness will be up to 6.4 mm (1/4 inch).

3.5 SI DEWALK JO NTS

Sidewal k joints shall be constructed to divide the surface into rectangul ar
areas. Transverse contraction joints shall be spaced at a di stance equa

to the sidewalk width or 1.5 m on centers, whichever is less, and shall be
conti nuous across the slab. Longitudinal contraction joints shall be
constructed along the centerline of all sidewalks 3 mor nore in wdth.
Transverse expansion joints shall be installed at sidewal k returns and
opposi te expansion joints in adjoining curbs. Were the sidewalk is not in
contact with the curb, transverse expansion joints shall be installed as

i ndi cated. Expansion joints shall be fornmed about structures and features
whi ch project through or into the sidewal k pavenent, using joint filler of
the type, thickness, and wi dth indicated.

3.5.1 Si dewal k Contraction Joints

The contraction joints shall be fornmed in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at |east one-fourth of
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the sidewal k sl ab thickness, using a jointer to cut the groove, or by
sawi ng a groove in the hardened concrete with a power-driven saw, unless
ot herwi se approved. Sawed joints shall be constructed by sawi ng a groove
in the concrete with a 3 mm (1/8 inch) blade to the depth indicated. An
anpl e supply of saw bl ades shall be available on the job before concrete
pl acenent is started, and at |east one standby sawi ng unit in good working
order shall be available at the jobsite at all tines during the saw ng
operations.

3.5.2 Si dewal k Expansi on Joints

Expansion joints shall be formed with 12.7 mm joint filler strips. Joint
filler shall be placed with top edge 6 mm bel ow the surface and shall be
held in place with steel pins or other devices to prevent warping of the
filler during floating and finishing. Inmrediately after finishing
operations are conpleted, joint edges shall be rounded with an edging too
having a radius of 3 mm and concrete over the joint filler shall be
renoved. At the end of the curing period, expansion joints shall be
cleaned and filled with joint sealer. Joints shall be sealed as specified
in Section 02760 FlI ELD MOLDED SEALANTS FOR SEALING JONTS IN RIA D
PAVEMENTS.

3.5.3 Rei nforcenment Steel Pl acenment

Rei nf orcenment steel shall be accurately and securely fastened in place with
sui tabl e supports and ties before the concrete is placed.

3.6 CURB AND GQUTTER JO NTS

Curb and gutter joints shall be constructed at right angles to the Iine of
curb and gutter.

3.6.1 Contraction Joints

Contraction joints shall be constructed directly opposite contraction
joints in abutting portland cement concrete pavenments and spaced so that
nonol i thic sections between curb returns will not be less than 1.5 m nor
greater than 4.5 m in length. Contraction joints shall be constructed by
means of 3 mm thick separators and of a section conformng to the cross
section of the curb and gutter. Separators shall be renoved as soon as
practicable after concrete has set sufficiently to preserve the wi dth and
shape of the joint and prior to finishing.

3.6.2 Expansi on Joints

Expansion joints shall be formed by neans of preforned expansion joint
filler material cut and shaped to the cross section of curb and gutter
Expansion joints shall be provided in curb and gutter directly opposite
expansion joints of abutting portland cenent concrete pavenent, and shal
be of the same type and thickness as joints in the pavenent. \Were curb
and gutter do not abut portland cement concrete pavenment, expansion joints
at least 12.7 mm in width shall be provided at intervals not exceeding 35
net ers. Expansi on joints shall be provided in nonreinforced concrete
gutter at locations indicated. Expansion joints shall be seal ed

i mediately followi ng curing of the concrete or as soon thereafter as

weat her conditions permt. Joints shall be sealed as specified in Section
02760 FI ELD MOLDED SEALANTS FOR SEALI NG JO NTS IN R G D PAVEMENTS.
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3.7 CURI NG AND PROTECTI ON
3.7.1 Ceneral Requirenents

Concrete shall be protected against | oss of moisture and rapid tenperature
changes for at least 7 days fromthe begi nning of the curing operation
Unhar dened concrete shall be protected fromrain and flowi ng water. All
equi prent needed for adequate curing and protection of the concrete shal
be on hand and ready for use before actual concrete placenent begins.
Protection shall be provided as necessary to prevent cracking of the
paverent due to tenperature changes during the curing period.

3.7.1.1 Mat Met hod

The entire exposed surface shall be covered with 2 or nore |ayers of
burlap. Mats shall overlap each other at |east 150 nm The nmat shall be

t horoughly wetted with water prior to placing on concrete surface and shal
be kept continuously in a saturated condition and in intinmate contact with
concrete for not |less than 7 days.

3.7.1.2 | mpervi ous Sheeting Met hod

The entire exposed surface shall be wetted with a fine spray of water and
then covered with inpervious sheeting material. Sheets shall be laid
directly on the concrete surface with the light-colored side up and
over | apped 300 mm when a continuous sheet is not used. The curing medi um
shall not be less than 450 mm w der than the concrete surface to be cured,
and shall be securely weighted down by heavy wood pl anks, or a bank of
noi st earth placed al ong edges and laps in the sheets. Sheets shall be
satisfactorily repaired or replaced if torn or otherw se damaged duri ng
curing. The curing nediumshall remain on the concrete surface to be cured
for not less than 7 days.

3.7.1.3 Menmbrane Curing Met hod

A uni form coating of white-pignmented nenbrane-curing conpound shall be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has di sappeared fromthe finished surface.
Formed surfaces shall be coated i mediately after the forns are renmpoved and
in no case longer than 1 hour after the removal of forns. Concrete shal
not be allowed to dry before the application of the nenbrane. |If any
drying has occurred, the surface of the concrete shall be noistened with a
fine spray of water and the curing conpound applied as soon as the free
wat er di sappears. Curing compound shall be applied in two coats by

hand- operated pressure sprayers at a coverage of approximately 5 square
nmeters per liter (200 square feet per gallon) for both coats. The second
coat shall be applied in a direction approximtely at right angles to the
direction of application of the first coat. The conpound shall forma

uni form continuous, coherent filmthat will not check, crack, or peel and
shall be free from pinhol es or other inperfections. |If pinholes, abrasion
or other discontinuities exist, an additional coat shall be applied to the
affected areas within 30 mnutes. Concrete surfaces that are subjected to
heavy rainfall within 3 hours after the curing conpound has been applied
shal | be resprayed by the method and at the coverage specified above.
Areas where the curing conmpound i s danaged by subsequent construction
operations within the curing period shall be resprayed. Necessary
precautions shall be taken to insure that the concrete is properly cured at
sawed joints, and that no curing conpound enters the joints. The top of
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the joint opening and the joint groove at exposed edges shall be tightly
seal ed before the concrete in the region of the joint is resprayed with
curing conpound. The nethod used for sealing the joint groove shal

prevent | oss of moisture fromthe joint during the entire specified curing
period. Approved standby facilities for curing concrete pavenent shall be
provided at a location accessible to the jobsite for use in the event of
nmechani cal failure of the spraying equi pment or other conditions that m ght
prevent correct application of the menbrane-curing conmpound at the proper
time. Concrete surfaces to which nmenbrane-curing conmpounds have been
applied shall be adequately protected during the entire curing period from
pedestrian and vehicular traffic, except as required for joint-saw ng
operations and surface tests, and from any ot her possible damage to the
continuity of the menbrane.

3.7.2 Backfilling

After curing, debris shall be renpbved and the area adjoining the concrete
shal | be backfilled, graded, and conpacted to conformto the surrounding
area in accordance with lines and grades i ndicat ed.

3.7.3 Protecti on

Conpl eted concrete shall be protected from damage until accepted. The
Contractor shall repair damaged concrete and clean concrete discol ored
during construction. Concrete that is damaged shall be renmoved and
reconstructed for the entire I ength between regularly schedul ed joints.
Ref i ni shing the danaged portion will not be acceptable. Renoved danaged
portions shall be di sposed of as directed.

3.8 FI ELD QUALI TY CONTROL
3.8.1 Ceneral Requirenents

The Contractor shall performthe inspection and tests described and neet
the specified requirements for inspection details and frequency of testing.

Based upon the results of these inspections and tests, the Contractor
shall take the action and submt reports as required bel ow, and any
additional tests to insure that the requirenents of these specifications
are net.

3.8.2 Concrete Testing
3.8.2.1 Strength Testing

The Contractor shall provide nolded concrete specimens for strength tests.
Sanpl es of concrete placed each day shall be taken not |ess than once a day
nor |less than once for every 190 cubic neters of concrete. The sanples
for strength tests shall be taken in accordance with ASTM C 172. Cylinders
for acceptance shall be nolded in conformance with ASTM C 31/ C 31M by an
approved testing | aboratory. Each strength test result shall be the
average of 2 test cylinders fromthe same concrete sanple tested at 28
days, unless otherw se specified or approved. Concrete specified on the
basi s of conpressive strength will be considered satisfactory if the
averages of all sets of three consecutive strength test results equal or
exceed the specified strength, and no individual strength test result falls
bel ow the specified strength by nore than 4 MPa.

3.8.2.2 Al r Content
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Air content shall be determned in accordance with ASTM C 173 or ASTM C 231
ASTM C 231 shall be used with concretes and nortars nade with relatively
dense natural aggregates. Two tests for air content shall be nmade on
random y sel ected batches of each class of concrete placed during each
shift. Additional tests shall be nade when excessive variation in concrete
workability is reported by the placing foreman or the CGovernnent inspector
If results are out of tolerance, the placing foreman shall be notified and
he shall take appropriate action to have the air content corrected at the
plant. Additional tests for air content will be performed on each
truckl oad of material until such time as the air content is within the
t ol erance specified.

3.8.2.3 Sl unp Test

Two slunmp tests shall be made on randomy sel ected batches of each cl ass of
concrete for every 190 cubic neters, or fraction thereof, of concrete

pl aced during each shift. Additional tests shall be perforned when
excessive variation in the workability of the concrete is noted or when
excessive crunbling or slumping is noted al ong the edges of slip-fornmed
concrete.

3.8.3 Thi ckness Eval uati on

The antici pated thickness of the concrete shall be determined prior to

pl acenent by passing a tenplate through the forned section or by neasuring

the depth of opening of the extrusion tenplate of the curb form ng machine.
If a slip formpaver is used for sidewal k pl acenent, the subgrade shall be

true to grade prior to concrete placenent and the thickness will be

det erm ned by neasuring each edge of the conpleted slab

3.8.4 Sur f ace Eval uati on

The finished surface of each category of the conpleted work shall be
uniformin color and free of blem shes and formor tool marks.

3.9  SURFACE DEFI Cl ENCI ES AND CORRECTI ONS
3.9.1 Thi ckness Defici ency

VWhen neasurenents indicate that the conpleted concrete section is deficient
in thickness by nmore than 6 mm the deficient section will be renoved,
bet ween regul arly schedul ed joints, and repl aced.

3.9.2 H gh Areas

In areas not neeting surface snmoothness and plan grade requirenments, high
areas shall be reduced either by rubbing the freshly finished concrete with
car borundum brick and water when the concrete is |less than 36 hours old or
by grinding the hardened concrete with an approved surface grindi ng machi ne
after the concrete is 36 hours old or nore. The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 6 nm
Paverrent areas requiring grade or surface snoot hness corrections in excess
of the imts specified above shall be renmpved and repl aced.

3.9.3 Appear ance
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Exposed surfaces of the finished work will be inspected by the Government
and any deficiencies in appearance will be identified. Areas which exhibit
excessi ve cracking, discoloration, formmarks, or tool marks or which are
ot herwi se inconsistent with the overall appearances of the work shall be

renoved and repl aced.

-- BEnd of Section --
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SECTI ON 03405

PRESTRESSED CONCRETE BRI DGE G RDERS - RAI LROAD BRI DGE
03/ 99
AMENDMENT NO. 0001

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

(AME1l) AMERI CAN RAI LWAY ENG NEERI NG AND MAI NTENANCE- OF- WAY
ASSCOCI ATI ON ( AREMVA)

(AM#1) AREA- 01 (AMH#1) (1999) 1997-1998 Manual for Railway
Engi neering (4 Vol.)

PART 2 PRODUCTS

2.

1 GENERAL

Prestressed concrete bridge girders shall conformto the applicable
requi renents of chapter 8 of AREA Manual for Railway Engi neering. All
materials, fabrication, transporting, and erection are included.

PART 3 EXECUTI ON

3.

1 PAYMENT

No direct neasurement or paynent will be made for the work perforned
and material furnished, but these shall be considered subsidiary to the
various bid itens called for in the contract.

-- End of Section --
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SECTI ON 05325

HANDRAI LS - RAI LROAD BRI DGE
03/ 99
AMENDMENT NO. 0001

PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN RAI LWAY ENG NEERI NG ASSCCI ATI ON ( AREA) (AM#1) AMERI CAN
RAI LWAY ENG NEERI NG AND MAI NTENANCE- OF- WAY ASSOCI ATI ON ( AREMVA)

(AM#1) AREA- 01 (AMH#1) (1999) 1997-1998 Manual for Railway
Engi neering (4 Vol.)

PART 2 PRODUCTS

2.

1 GENERAL

Wal kway Handrails shall conformto the applicable requirenents of Chapter
15, paragraph 8.5 of AREA Manual for Railway Engineering and Detail as

shown on pl ans.

PART 3 EXECUTI ON

3.

1 MEASUREMENT AND PAYMENT
No direct neasurement or paynent will be made for the work to be done,

materials to be furnished or for the equi prment, |abor and incidentals
necessary to conplete this work, but these shall be considered subsidiary

to the various bid itens called for in this contract.

-- End of Section --
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SECTI ON 05650
RAI LROADS
09/ 98
Amendnent #0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN RAI LWAY ENG NEERI NG AND MAI NTENANCE- OF- WAY ASSOCI ATI ON (

AREMA)
AREA- 01 (1999) Manual for Railway Engineering 4
Vol .
AREA- 02 (1999) Portfolio of Track Wrk Pl ans

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 325 (1997) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M ninum Tensile
Strength

ASTM A 325M (1993) High-Strength Bolts for Structural

Steel Joints (Metric)

ASTM A 490 (1997) Heat-Treated Steel Structural
Bolts, 150 ksi M nimum Tensile Strength

ASTM A 490M (1993) Hi gh-Strength Steel Bolts, C asses
10.9 and 10.9.3, for Structural Steel
Joints (Metric)

ASTM C 88 (1990) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul fate

ASTM C 117 (1995) Materials Finer Than 75 mcroneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 127 (1988; R 1993) Specific Gravity and

Absorption of Coarse Aggregate

ASTM C 131 (1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es
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ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

142

535

702

75

217

402

445

566

1241

1310

1557

1683

2171

3740

3776

4354

4355

4491

(1978; R 1990) day Lunps and Friable
Particles in Aggregates

(1996) Resistance to Degradation of
Large- Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

(1993) Reduci ng Sanpl es of Aggregate to
Testing Size

(1987; R 1992) Sanpling Aggregates

(1994) Cone Penetration of Lubricating
G ease (| P50/88)

(1994) Distillation of Cut-Back Asphaltic
(Bi tum nous) Products

(1996) Kinematic Viscosity of Transparent
and Opaque Liquids (the Cal cul ation of
Dynami c Vi scosity)

(1993) Dropping Point of Lubricating G ease

(1968; R 1994) WNaterials for
Soi | - Aggr egat e Subbase, Base, and Surface
Cour ses

(1986; R 1997) Flash Point and Fire Point
of Liquids by Tag Open-Cup Apparat us

(1991) Laboratory Conpaction
Characteristics of Soil Using Mdified
Effort (56,000 ft-Ibf/cu. ft. (2,700
kKN-m cu. m))

(1990a) Failure in Sewn Seans of Wven
Fabrics

(1994) Viscosity of Asphalts by Vacuum
Capillary Visconeter

(1996) M ni mum Requirenments for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

(1996) Mass Per Unit Area (Wight) of
Wwven Fabric

(1996) Sanpling of CGeosynthetics for
Testing

(1992) Deterioration of Geotextiles from
Exposure to U traviolet Light and Water
(Xenon- Arc Type Appar at us)

(1995) Water Perneability of Geotextiles
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ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM E

ASTM F

ASTM F

AWS D1.

AWPA C2

AWPA C6

AWPA M2

AWPA Mo

4533

4595

4632

4716

4751

4759

4791

4833

11

405

512

by Permittivity

(1991; R 1996) Trapezoid Tearing Strength
of GCeotextiles

(1986; R 1994) Tensile Properties of
Ceotextiles by the Wde-Wdth Strip Method

(1991; R 1996) Grab Breaking Load and
El ongati on of Geotextiles

(1995) Standard Test Method for Constant
Head Hydraulic Transmi ssivity (In-Plane
Fl ow) of Geotextiles and Ceotextile

Rel at ed Products

(1995) Determ ning Apparent Opening Size
of a Ceotextile

(1988; R 1996) Determ ning the
Speci ficati on Conformance of CGeosynthetics

(1995) Flat Particles, Elongated
Particles, or Flat and El ongated in Coarse
Aggr egat e

(1988; R 1996) Index Puncture Resistance
of Geotextiles, Geonenbranes, and Rel ated
Pr oduct s

(1995) Wre-doth Sieves for Testing
Pur poses

(1996) Corrugated Pol yet hyl ene (PE) Tubi ng
and Fittings

(1993) Smpoth-Wall Poly (Vinyl Chloride)
(PVC) Conduit and Fittings for Underground
Installation

AMERI CAN VELDI NG SOCI ETY ( AVWB)

(1996) Structural Welding Code - Steel

AMERI CAN WOOD- PRESERVERS' ASSOCI ATI ON ( AWPA)

(1995) Lunber, Tinmber, Bridge Ties and
M ne Ties - Preservative Treatnent by
Pressure Processes

(1995) Cross Ties and Switch Ties
Preservative Treatnent by Pressure
Processes

(1995) Standard for Inspection of Treated
Ti mber Products

(1995) Brands Used on Forest Products
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AVWPA P2 (1995) Standard for Creosote Sol utions
FEDERAL H GHWAY ADM NI STRATI ON ( FHWA)

FHWA SA- 89- 006 (1988) Manual on Uniform Traffic Contro
Devices for Streets and Hi ghways

1.2 SUBM TTALS

Covernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 01 Data
Wod Ties; FIO
Nane of the tie manufacturer, Rail Tie Association nenbership, the wood
speci es proposed, the quantities of ties for each specie proposed, and
product data for the ties to be furnished, including the type of seasoning

to be utilized, prior to ordering the ties

New Jointed Rail; GA. Relay Rail; GA. Joint Bars; FIO  Conprom se Joint
Bars; FIO

Manuf acturer's data on new rail including: rail weight, rail section,
drilling, rail length, date rolled, and the nane of the mll where the rai
was rolled. For relay rail the required information shall include weight,

section, lengths, and the name of the supplier. The nmaximum all owabl e
vertical wear on the rail head and the maxi nrum al | owabl e hori zontal wear on
the side of the rail shall be provided. The design of the joint bars and
conprom se joint bars proposed to be furnished with each rail section shal
al so be provided.

M scel | aneous Track Materials; FIO

Manuf acturer's data for all track materials to be furnished.

Crossing Material or Surface; FIO

Wthin 30 days of the Notice to Proceed, the brand nane of the

premanuf actured crossing material or crossing surface material proposed for
use along with manufacturer's literature concerning the product; and for
built-in-place crossings, the type of materials to be used along with

manuf acturer's literature.

Components or Products; GA

Performance data for conponents or products proposed as an equivalent to

those specified. The Contracting Officer's witten approval is required
for any such equival ent type conmponent or product proposed to be used.

SD- 07 Schedul es
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Mat eri al s and Equi prent; FI QO
A conpl ete schedul e of the materials proposed for installation within 60
days of receipt of notice to proceed, and before installation of the
materials; the schedule shall include a list of equipnment proposed for the
wor K.

SD-08 Statenents
Traffic Detour Plans; GA
Traffic detour plans for approval.
Crossing Material or Surface; FIO
Detailed installation procedure for the premanufactured crossing nateri al
or crossing surface material proposed for use within 30 days of the notice
to proceed.
Thermi te Wel di ng Procedures; GA
A detail ed statenent covering the step-by-step procedures to be enployed in
maki ng the wel ds, including a conplete description of each of the follow ng
items, as applicable, and any other essential characteristics included in
t he wel di ng procedures:

a. The manufacturer's trade name for the wel ding process.

b. The nmethod used for cutting and cleaning the rail ends. Flane
cutting of rail ends will not be all owed.

c. The mininum and nmaxi mum spaci ng between rail ends.

d. The method used for maintaining the rails in alignnent during
wel di ng.

e. The method used for preheating, including tine and tenperature.

f. The tapping procedure, including the mninumtinme required to coo
the weld under the nmold insulation

g. The method used, including a description of special tools and
equi prent, for renoving the upset nmetal and finishing the weld to the fina
cont our .

h. Quality control procedures to be followed.

i. The contractual agreements with any subcontractor enployed by the
Contractor in doing the work.

SD- 09 Reports
Sanpling and Testing; FIO

One certified copy of Test Reports for each test performed on the ball ast
and subbal l ast within 2 working days of the test conpletion
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Wod Ties; FIO

Certified test and inspection reports for crossties and switch ties
subsequent to treatnent, a m nimum of seven cal endar days prior to any ties
being installed in track. Test and inspection reports shall contain the
information required by Part 7 of AWPA M.

Ceotextiles; FIQO

| ndependent testing |aboratory's certified test reports for geotextiles,
i ncl udi ng necessary analysis and interpretation. These reports shal
provide results of the |aboratory testing performed on sanples of the
geotextile material delivered to the jobsite. Test reports shall be
submtted at | east 60 working days prior to the installation of the
geotextile.

U trasonic Test; FIQ

Results of the ultrasonic rail testing. Results shall list defects and
rail stationing.

SD- 13 Certificates
Wod Ties; FIO
Certificates of compliance prior to any ties being installed in track.
Bal | ast; FI O  Subballast; FIO

Certificates of Conpliance for the ballast and subballast materials to be
installed in this project.

Mat eri al s and Equi prent; FI QO
Manuf acturer's certificates of conformance for the follow ng materials:

Rai | .

Ti e pl ates.

Track bolts, nuts, and spring washers.
Joi nt bars.

Rai| anchors.

Track spi kes.

Tur nout s.

N A

Premanuf act ured car bunpers.

Rai | wel di ng process.

T FTe@ o0 o

SD- 14 Sanpl es
Ceotextile; FIO

Ceotextile samples for testing. Sanples shall be submitted a m ni mum of 60
days prior to the beginning of installation of the geotextiles. One sanmple
shal | be provided for each 20 units (rolls, panels, etc.) of geotextile to
be used in the contract. All sanmples shall be fromthe same production | ot
as will be supplied for the contract. Sanples shall be identified by the
manuf acturer's name, brand nanme, |ot designation, and project nanme. The
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m ni mum si ze of sanple subnitted for testing shall be the full width of the
geotextile by 1.7 m.

Bal | ast and Subbal | ast Sanples; FIO

Sanpl es of the ballast and subballast material for testing. Sanples shal

be submitted a m ni mum of 60 days prior to the installation of the

material. Sanples shall be obtained fromthe quarry, supplier, or other
source that will be used to provide the ballast and subballast materials

for this project using the nethods described in ASTM D 75. One
representative sanple of not Iess than 90.6 kg (200 | bs) of ballast
material shall be submtted for each 9070 MI of ballast to be installed.
One representative sanple of not less than 90.6 kg (200 | bs) of subball ast
material shall be submtted for each 9070 MI of subballast to be installed.

SD- 18 Records
Record of Field Wld; FIQO

A wel ding record of each field weld on the formattached at the end of this
section. The original copies of the formbearing the signatures and
initials of personnel involved shall be submitted as part of the Project
Record Docunents.

Table VI1; FIO

A record of the itenms repaired or rebuilt by the electric arc welding
nmet hod and grinding as shown on Table VIl at the end of this section.

1.3 DELI VERY, STORAGE, AND HANDLI NG
1.3.1 Materi al s and Sanpl es

The Contracting Officer will notify the Contractor of the nmaterials
approved or di sapproved. D sapproved materials that have al ready been
delivered to the project site, shall be pronptly segregated fromthe
approved materials and renoved fromthe premses. |If materials are

di sapproved, acceptable replacenment materials shall be provided at no
additional cost to the Government. Initial approval by the Contracting
Oficer will not prevent the removal and repl acenent of nmaterials that are
materially defective or materials not neeting this specification that are
di scovered during construction and/or routine quality control/quality
assurance operations.

1.3.2 Ceot extil es

Ceotextiles shall be shipped and stored in their original ultraviolet

resi stant cover until the day of installation. GCeotextiles shall be
protected from vandalism tenperatures greater than 60 degrees C, dirt,
dust, mud, debris, nmoisture, sunlight, and ultraviolet rays. Geotextiles
delivered to the project site shall be clearly |abeled on the materi al
cover to show the manufacturer's nanme, brand name, fabric type, |location
and date manufactured, lot identification, wi dth, and | ength.

1.4 QUALI FI CATI ONS

1.4.1 Track Construction
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Track construction shall be performed under the direction of qualified and
conpet ent supervisory personnel experienced in railroad construction

1.4.2 Vel di ng

Wl di ng shall be performed under the direct supervision of an experienced
wel di ng supervi sor or forenan.

1.5 PRQJECT/ SI TE CONDI Tl ONS
1.5.1 Tenporary Work

During construction, suitable roads and crossings with all necessary
lights, signs, drainage, and other appurtenances required for safe public
and | ocal travel shall be provided. Suitable tenporary fences shall be
erected and nai ntai ned where required to prevent trespass upon work or
damage to adjoining property. Drainage shall be maintained, and the
accunul ation of water that mght affect the stability of the roadbed will
not be permtted.

1.5.2 Vel di ng

Wl di ng shall not be performed in rain, snow, or other inclenent weather
wi t hout adequately protecting the weld fromthe el ements.

1.5.3 Li cense Agreenent

The work under this contract, within the right-of-way lints, is being
acconpl i shed under a |license agreenment between the Burlington Northern
Santa Fe RAIL CORPORATI ON and the UNI TED STATES OF AMERI CA. See
Attachment at the end of this Section.

PART 2 PRODUCTS
2.1 BALLAST

Prepared ball ast shall be crushed stone, Size No. 4, or 5 conforming to
Chapter 1, Part 2, of AREA-01 for quality, soundness and gradation. In the
portion retained on each sieve specified, the crushed stone shall contain
at least 90 percent by weight of crushed pieces having two or nmore freshly
fractured faces with the area of each face being at |east equal to 75
percent of the smallest midsectional area of the plane. Wen two fractures
are contiguous, the angle between planes of the fractures shall be at | east
30 degrees in order to count as two fractured faces. Ballast materials
shal | neet the property requirements shown in TABLE |

TABLE I. M NI MUM PROPERTY REQUI REMENTS - BALLAST

Property Maxi mum Val ue M ni nrum Val ue Test Met hod

Per cent passing

0. 075 sieve ASTM C 117
(No. 200 Sieve)

Granite 1. 0% --

Traprock 1. 0% --

Quartzite 1.0% - -

Dol om ti ¢ Li nestone 1.0% - -
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TABLE I. M N MUM PROPERTY REQUI REMENTS - BALLAST
Property Maxi mum Val ue M ni nrum Val ue Test Met hod
Bul k specific gravity ASTM C 127
Granite -- 2.60
Traprock -- 2.60
Quartzite - - 2.60
Dol omitic Linmestone -- 2.65
Absor ption ASTM C 127
Granite 1.0 --
Traprock 1.0 --
Quartzite 1.0 - -
Dol omitic Linmestone 2.0 --
A ay lunps and ASTM C 142
friable particles
Granite 0. 5% --
Traprock 0. 5% --
Quartzite 0.5% - -
Dol omitic Linmestone 0. 5% --
Degr adat i on See Note 1
Soundness
Granite 35% --
Traprock 25% --
Quartzite 30% - -
Dol omitic Linmestone 30% --
Sodi um sul fate ASTM C 88
- 5 cycles
Granite 5% --
Traprock 5% --
Quartzite 5% - -
Dol omitic Linmestone 5% --
Fl at or el ongated USACE
particles CRD- C- 119
Granite 5% --
Traprock 5% --
Quartzite 5% - -
Dol omitic Linmestone 5% --

Note #1 - Materials having gradations containing particles retained on the 25
mm si eve shall be tested by ASTM C535. Materials having gradations with 100%
passing the 25 nm si eve shall be tested by ASTM Cl131

Note #2 - The linmt for bulk specific gravity is a mninumvalue. Limts for
the remai nder of the tests are maxi num val ues.
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TABLE I. M NI MUM PROPERTY REQUI REMENTS - BALLAST

Property Maxi mum Val ue M ni nrum Val ue Test Met hod

2.2 SUBBALLAST

Subbal | ast shall consist of the sane material used for ballast conform ng
to an ASTM D 1241 Type |, Gradation D m xture as approved.

2.3  GEOTEXTILE
2.3.1 Physi cal Property Requirenents

The geotextile shall be a nonwoven, needl e-punched material. The
geotextile's fiber shall consist of at |east 85 percent by weight polyester
pol yanm de, pol ypropyl ene, or polyethylene. The geotextile shall contain
stabilizers and/or inhibitors as necessary to make the filaments resistant

to deterioration fromultraviolet |ight and heat exposure, particularly
prior to placenment and coverage. The fibers shall be forned into a network
which will be dinensionally stable. The edges of the geotextile shall be
finished in a way to prevent the outer fibers frombeing pulled away from
the geotextile. The geotextile shall exceed the applicability property
requi renents stated in TABLE 1|

TABLE Il - PROPERTY REQUI REMENTS- GEOTEXTI LE
PROPERTY M NI MUM REQUI REMENTS* TEST METHOD
Wi ght ** 0.57 kg/0.836 sgq m ASTM D 3776
(15 oz/sq yd) Option B
Col or Gey or tinted --
Grab tensile strength 158.6 kg (350 | bs) ASTM D 4632
Puncture strength 83.8 kg (185 Ibs) ASTM D 4833
Trapezoi dal tear 68 kg (150 | bs) ASTM D 4533
strength
Appar ent opening size Less than 0.22 mm ASTM D 4751
(ACS) (maxi mum (No. 70 sieve)
requi red val ue)
Nor mal perneability (k) 0.1 cn sec ASTM D 4491
Permittivity 0.2 per sec ASTM D 4491
Pl anar water flow 5.53 sq cnmn ASTM D 4716
transmssivity at i =1 (0.006 sq ft/mn)

and normal stress =
1.6 kg per sq cm
(3.5 psi)

U traviol et degradation 70 percent strength ASTM D 4355
at 150 hours retai ned
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TABLE Il - PROPERTY REQUI REMENTS- GEOTEXTI LE
PROPERTY M NI MUM REQUI REMENTS* TEST METHOD
Seam strength 158. 6 kg ASTM D 1683
(350 | bs)

*These property requirements are M ninmum Average Roll Values in the weaker
principal direction.

**CGeotextile selection shall not be limted by the m ni mum wei ght shown.
Sel ection shall be based on the other property requirenents |isted.
Heavi er geotextil es have shown greater resistance to abrasion

2.3.2 Di mensi onal Requirenents
Each roll of geotextile shall be at least 3 m wide and 6 m |ong.
2.4 JAONT BARS

Joint bars shall be of the size, shape, and punching pattern to fit the
rail being joined.

2.4.1 New Joi nt Bars

New joint bars shall be used with newrail, and shall be of the "toel ess”
and head to match rail section. New joint bars shall conformto the

requi renents of "Specifications For H gh-Carbon Steel Joint Bars" or
"Specifications For Quenched Carbon-Steel Joint Bars and Forged Conpromni se
Joint Bars" found in Chapter 4, Part 2 of AREA-01 for the joint bar and
assenbl i es recommended in Chapter 4, Part 1 of AREA-01

2.4.2 Used Joint Bars

Used joint bars in good condition shall be used with relay rail only. The
type of joint bar shall be "toeless" Used joint bars shall be straight,
free fromcracks, breaks, and other visual defects. Excessive rust, dirt,
and other foreign materials on the joint bars are not permtted. Used
joint bars shall be of the proper size to make good contact with the
underside of the rail head and the top of the rail base on the rails being
joined. Joint bars shall have alternating round and oval bolt holes. Bolt
hol es shall not show excessive wear that would prevent use of the oval neck
track bolt normally used with that joint bar. Joint bars that have been

fl ame- gouged, flanme cut, or otherw se altered shall be considered scrap and
shal | not be used.

2.4.3 Conprom se Joint Bars
Conprom se joint bars shall be of the size, shape, and punching pattern to
fit the rail sizes and sections being joined. Only factory designed and
constructed (forged or cast) conprom se joint bars shall be used to join
rails of different sizes.

2.4.3.1 New Conprom se Joint Bars

Conprom se joint bars shall conformto the requirenments of "Specifications
For Quenched Carbon-Steel Joint Bars and Forged Conprom se Joint Bars"
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found in Chapter 4, Part 2 of AREA-01.
2.4.3.2 Used Conproni se Joint Bars

Requi renents for joint bars in paragraph Used Joint Bars shall also apply
to used conpronise joint bars.

2.5 GREASE

Grease for lubricating nmoving parts in turnouts and ot her trackwork shall
have the follow ng typical characteristics:

Cal ci um Soap, percent 9.0
Solid Additive (G aphite), percent 11.5
Penetration, ASTM D 217 at 25 degrees C worked 340

Dr oppi ng Poi nt ASTM D 566 at 25 degrees C 101/ 214
Ol Viscosity, square mirecord at 40 degrees C 81.8
ASTM D 445 SUS at 38 degrees C 379

O her types of grease or lubricating oil may be used provided that the
grease or oil has been used successfully by | ocal comrercial railroads and
has the approval of the Contracting Oficer.

2.6 OL FOR CORRCSI ON PROTECTI ON

Gl for protecting rail and other track materials from corrosion, except
joints, shall conformto the follow ng general specification

Asphalt, 100 penetration

m ni mum 45 per cent ASTM D 402
Fl ash point, m nimum55 degrees C ASTM D 1310
Viscosity, kinematic, 60 degrees C ASTM D 2171

480 to 700 sq nmi's
2.7 RAI L
2.7.1 New Joi nt ed Rai
New jointed rail shall conmply with the foll ow ng:
a. Rail Lengths: Newrail shall be a 57 kg/m (115 | bs/yd), 65 kg/ m
(132 I bs/yd) or 67 kg/ m (136 | bs/yd) section and shall conformto the
specifications in Chapter 4, Parts 1 and 2 of AREA-01 that were in effect
at the tine of its manufacture. New rail shall be provided in 11.9 or 24.4

m | engt hs.

b. Rail Drilling: Newrail shall be provided with the rail ends
drilled. Drilling shall be uniformand to the patterns specified.
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RAI L DRI LLI NG

115 RE 89-152-152 nm (3-1/2, 6, 6 inch)
132 RE 89-152-152 nm (3-1/2, 6, 6 inch)
133 RE 89-152-152 nm (3-1/2, 6, 6 inch)
136 RE 89-152-152 nm (3-1/2, 6, 6 inch)

2.7.2 Used Joi nted Rai
2.7.2.1 Rel i ef Rai

Used rail for spot rail replacenent of defective rails (relief rail) shal
be the same weight, section, drilling, and length as the rail being
replaced. Relief rail shall neet the requirements specified for relay rail

2.7.2.2 Rel ay Rai

Relay rail shall be control cooled. Used rail for out of face replacenent
and new construction shall be 45 kg/m or heavier and shall have the sane
section and drilling pattern for each rail weight. Acceptable rail weights
and sections are: 115 AREA, 132 AREA, and 136 AREA. All relay rai

provi ded shall be the same section

a. Rail Drilling: Relay rail shall be provided with the rail ends
drilled. Drilling shall be uniformand to the patterns specified.
RAI L DRI LLI NG
115 RE 89-152-152 mm (3-1/2, 6, 6 inch)
132 RE 89-152-152 mm (3-1/2, 6, 6 inch)
133 RE 89-152-152 mm (3-1/2, 6, 6 inch)
136 RE 89-152-152 mm (3-1/2, 6, 6 inch)

b. Length: Relay rail shall be standard 11.9 m lengths. Not nore
than 10 percent of the lot nay be shorts. No rail shorter than 8.2 m wll
be accept ed.

c. Maxi mum Al |l owabl e Wear: For each rail, the average top wear shall
nmeet the requirenments on Table IV, except rail in turnouts which shal
conformto paragraph Maxi num Wear Used Rails Installed in Turnouts. Side
wear shall be nmeasured 16 mm below the original top of rail

d. Condition and Appearance: Relay rail shall be free from obvious
defects and clean in appearance. Rail that has severe pitting and
corrosion or has been flane-gouged, or spike nipped will not be accepted.
Rail shall be straight fromline and surface and free from any kinks or
bends. Rail bases shall be solid and free fromvisual defects such as
pl ate wear, spike notching, pitting, and flane-gougi ng.

(1) Maximum Al'l owable Lip: Lip or overflow shall not exceed 3 mm
on either side of the rail head.

(2) Engine Burns: Engine burns shall not be greater than 13 mm
diameter and 0.8 nm deep. A naximum of 6 engine burns is allowed
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per rail and engi ne burns shall not affect nore than 25 percent of
the total order.

(3) End Batter and Chipping: Rail end batter shall not exceed a
maxi mum of 3 mm when nmeasured 13 mm fromthe rail end with a 460
mm straightedge laid only on the rail being nmeasured. Chipped or
broken rail ends will not be accepted.

(4) Running Surface Damage: Running surface damage shall not
exceed 6 nm long by 13 mm w de, and shall be not greater than
1.5 mm deep. Flat spots are not pernitted on the rail head.

(5) Defects Not Permitted: Relay rail having any of the foll ow ng
defects shall not be accepted: bolt hole cracks or breaks, broken
base, breaks, crushed head, detail fracture, engine burn fracture,
head-web separation, piped rail, horizontal split head, vertica
split head, torch cut rail ends, torch cut bolt holes, and
compound or transverse fissures. The presence of any of these
defects in the rail render that rail as scrap.

Nom nal Rai l Maxi mum Al | owabl e Wear, mm
Wi ght, kg/m Top Si de

57.0 3.2 6.4

Greater than 57.0 6.4 9.5

2.8 TI E PLATES
2.8.1 Cener al

Tie plates shall be of the dinensions and punching pattern (A or B) to fit
the rail. Newtie plates conform ng to Chapter 5, Part 1 of AREA-01 shal
be used with newrail. Used tie plates in good condition may be used with
relay rail. The used tie plates shall not be smaller than 190.5 by 279 mm
doubl e-shoul der for use with relay rail having nom nal weights of 49.6 kg/m
and greater. Both flat and canted plates will be required to match the
existing tie plates that are in track. Canted tie plates shall be used in
all newrail and relay out-of-face rail replacenents.

2.8.2 Used Tie Pl ates

Used tie plates shall be free from excessive rust, pitting, nechanica
damage, and dirt and other foreign materials. Cracked or broken plates
shal | be considered as scrap and shall not be used. Shoulders on the tie
pl ates shall project a mninmmof 6 nm above the plane of the rail seat.
The thickness of the tie plate shall be at [east 13 mm when neasured
anywhere in the rail seat area. Spike holes shall be square and not
corroded, worn, or mechanically enlarged.

2.9 WOOD TI ES

Speci es shall be Ash, Beech, Red and Wiite OGak. Switch ties shall be Ash
or Cak. Conditioning and seasoning shall conformto the requirenents of
AWPA C6 for the individual wood species. Ties shall be well seasoned.
Prior to preservative treatnment, wood ties shall be dried to the oven dry
noi sture content, or less, as specified in paragraph 3.14 of AWPA C6. The
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wood may be air dried, vapor dried, or boultonized. Ties which are to be
dried by artificial neans shall be conditioned and treated as soon as
possi bl e after sawi ng, but no nore than 30 days later. The tenperature
used for boultonizing shall be as high as possible but in no case |less than
94 degrees C Vapor dried ties shall be transferred fromdrying cylinders
to treatment cylinders as quickly as possible to avoid | oss of heat from
the seasoned ties. Ties shall be pressure treated in accordance with
Chapter 3, Part 6 of AREA-01 by the enpty cell process with a 60/40
creosote/coal tar solution (Grade C) in accordance with AWPA P2 to a
mnimmretention of 3.6 kg/0.28 cu m(8 Ibs/cu ft) of wood. Bridge ties
shall be treated in accordance with paragraph Bridge Ties. The Contractor
shall record treatnment as specified in AWPA M2. Treated ties shall be
permanent |y marked or branded by the producer in accordance wth AWPA M.
Ties shall be produced by a menber of the Railway Tie Association. All ties
shall be incised on all four sides in the pattern specified in AREA-01
Chapter 3, Part 6, prior to treatnent. Splits shall not be | onger than 100
mm and not wider than 5 mm at either end. Splits |longer than 100 nm but

not |longer than the width of the face in which the split appears, wll be
acceptable if specified anti-splitting devices are installed with the
splits conpressed. Any required adzing and drilling for spikes shall be

performed prior to treatnment. The Contractor shall notify the Contracting
Oficer at least 15 days prior to the shipment of any treated ties or

ti mbers fromthe manufacturer's plant, to provide the Governnent the
opportunity to inspect the materials before shipnent. Wen inspections of
onsite materials result in product rejection, the Contractor shall promptly
segregate and renove rejected material fromthe prem ses. The Gover nnment
may al so charge the Contractor any additional cost of inspection or test
when prior rejection nakes reinspection or retesting necessary.

2.9.1 Crossties
Wbod crossties shall conformto Chapter 3, Part 1 of AREA-01

Wod crossties: Wod ties shall be sawed and shall be not |ess than 178mm
thick and 229 nm wi de. The length shall be 2.6 m

2.9.2 Switch Ties

Switch ties shall conformto Chapter 3, Part 2 of AREA-01 and shall be
sawed 178 mm thick and 229 mm wi de. The length and quantities shall be
as shown.

2.9.3 Bri dge Ties

The nethod for treatment of bridge ties shall be in accordance with AWA C2.
The treatnent standards shall be based on the type of deck on the bridge.
Any drilling of bolt holes shall be perforned prior to treatnent. The ties
shal |l be sawed to dinmensions and furnished in the quantities indicated on
the contract drawi ngs. The Contractor shall field verify all dinensions

and quantities prior to furnishing tinmber bridge ties.

2.9.3.1 Bal | ast ed- Deck Bridge Ties

Ties for use in track over ballasted deck bridges shall be standard
crossties.
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2.9.4 Ti e Pl ugs

Tie plugs shall fit holes fromwhich spikes are drawn. The plugs shall
conmply with Chapter 3, Part 1 of AREA-01 and shall be treated in accordance
with Chapter 3, Part 6 of AREA-O0L.

2.10  ANTI-SPLI TTI NG DEVI CES

Crossties and switch ties shall be equipped with anti-splitting devices of
the type specified, regardl ess of whether or not the wood has shown any
tendency to split. Products used shall conformto Chapter 3, Part 1 of
AREA-01. Anti-splitting devices shall be applied in accordance wth
Chapter 3, Part 1, Section 10 of AREA-01. Crossties shall be equi pped on
each end with gang nails (nail end plates). Switch ties shall be equipped
wi th gang nail s.

2.11 TURNQUTS

The conponent parts of the turnouts to be furnished shall be the products
of manufacturers regularly engaged in the manufacture of such products, and
shal |l essentially duplicate itens that have been in satisfactory use at

| east 2 years prior to bid opening. The parts need not all be made by the
same manufacturer, but each turnout shall be the product of a single firm
Swi tch assenblies, stands, frogs, and guardrail assenblies shall conformto
t he requirenents of AREA-02.

2.11.1 Rai|l and Joint Bars

Rail, joint bars, and mscellaneous track materials used in turnout

construction shall be furnished and installed as part of the conplete

turnout. Rail and mscellaneous track materials used in turnout

construction shall be the weight and section shown on the contract draw ngs.
2.11.2 Maxi mum Wear Used Rails Installed in Turnouts

The average top (vertical) wear shall be 3 nm or less. Gauge side head
wear shall not exceed 3 nm

2.11.3 Frogs, Switches, Guardrails and Appurtenances

Frogs, switches, guardrails and appurtenances shall be new or rebuilt
materials suitable for use in heavy tonnage main track. Used turnout
materials shall have been fully reconditioned and shall be within plus or
mnus 3 mm of the original specification for that turnout design.
Materials used in the turnout shall be of the same wei ght and section.
Materials shall be in good condition and free from excessive rust, dirt,
and other foreign materials. The rail weight and section shall be as
speci fi ed.

2.11.3.1 Swi t ches

Swi tches for new turnout construction or conplete turnout replacenment shall
be 5030 mMm reinforced straight split switches with graduated risers
generally conformng to AREA-02 Pl an Number 112. Switch materials used to
repl ace defective materials shall be as indicated.

a. Switch points shall be new Switch point detail shall be AREA-02
Pl an No. 221, Detail 4000 or 6100.
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b. Switch rods and connecting rods shall be new

c. Gauge plates, switch plates, slide plates, and heel plates shal
ei ther be new or used and in good condition and not worn or corroded. Rai
braces shall be either rigid or adjustable. For a given turnout all rai
braces shall be of the sane design

d. Heel blocks shall be either cast or forged steel and be either new
or used and in good condition. New heel block bolt assenblies shall be
provi ded and shall be heat treated. The heel joint bars shall be either
new or used in good condition and manufactured for the purpose.

2.11. 3.2 Fr ogs

Frogs shall be rail bound manganese, as shown in AREA Plan 600, or solid

manganese sel f-guarded, as shown in AREA Plans 641 and 691 (Section B-B)

in the sizes indicated. Self-guarded frogs shall not be used in turnouts
on the Bypass track or the Connector track.

a. Frogs shall be new or remanufactured. Cracked or broken used frog
castings shall not be used. Cracked or broken frog castings that have been
repai red by welding are not acceptable and shall not be used.

Remanuf actured frogs shall neet the foll owi ng wear requirenents:

(1) Frog points shall be in good condition and not be worn,
chi pped, or broken

(2) Maxi mum al | owabl e wear on used or reconditioned frogs shall be:

Frog Point: 3 mm
Top Surface: 3 mm
Rai sed Guardi ng Face (Sel f-Guarded) 3 nm
Al Wear Surfaces 3 nm

(3) Mnimmflangeway depth for used frogs shall be 45 mm
M ni mum f |l angeway wi dth shall be 48 nm

b. Frog bolts, nuts, |ock washers, and headl ocks shall all be new
2.11.3.3 New or Repl acement Guard Rails

New or replacenent guard rails shall be a mnimumof 4.6 m in length and
shall be new or used in good condition. Guard rails shall be of any of the
foll owi ng designs: Tee rail per AREA-02 Plan No. 504, solid nanganese
steel per AREA-02 Plan No. 510, or an acceptabl e hook flange design. For
used guard rails the guard face shall be smpoth and not worn nore than 3 nm
fromits new condition. Guard rails bolted to the running rails shall be
equi pped with fillers. Wen fillers are installed or repaired new bolt
assenblies shall be used. Al bolts, nuts, and associ ated hardware shal
be new. d anped guard rails shall be equi pped with bl ock wedges, filler
wedges, and cotter keys. Cuard rail plates shall be new or acceptable
repl acenents. Single-shoulder tie plates used with guard rails shall be
installed with the shoulder on the inside flush against the base of the
guard rail .

2.11.3. 4 Hook Pl at es

Hook plates shall be new or acceptable used material and shall be of the
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designs and | engths indicated on AREA-02 Plan Nos. 112 and 241.
2.11.3.5 Switch Stands
a. New switch stands shall conformto AREA-02Pl an 251-64 and shal
be new or fully reconditioned, |owstand type. Switch stands shall be

positive-action (rigid) with adjustnment fromthe top with shinms through a
novabl e cover.

b. Each stand shall be equipped with the follow ng switch |anps:

Refl ecting Type with Daylight Disk: Approved reflecting switch
lanps fitted with standard comerci al -type double red and white
reflecting lenses, and with day signal targets.

2.11. 4 Rai | Braces

Rai | braces shall be adjustable type and shall be of standard manufacture.
2.12  GRADE CROSSI NGS
2.12.1 Crossing Material or Surface

Roadway wi dth shall be as indicated in the contract drawi ngs. Crossing
material or surface shall conply with the follow ng:

a. A permanent aggregate crossing shall be constructed of conpacted
crushed aggregate placed in the track between bond tinmbers header as
i ndi cated. The crushed aggregate shall be Nunmber 5 ball ast.

2.12.2 Rai |
Rail within the road crossing shall be as specified in paragraph Rail and
Joint Bars. Rail joints shall not be located within the crossing or for 6
m on either side of the crossing.

2.12.3 Ti es
Ties within the road crossing and for at least 6 m on either side of the
crossi ng shall be hardwood and shall be as specified in paragraphs

Crossties and Switch Ties.

2.12. 4 Track Materials

SECTI ON 05650 Page 18



Ht

Hood Ral | head Phase 111 FHRHS

ACCOVPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003

Tie plates, spikes or other rail fasteners, rail anchors, and other track
materials shall be as specified in paragraph M SCELLANEOQUS TRACK MATERI ALS.

.12.5 Thr eaded Fasteners and Screw Spi kes

Threaded fasteners for use in grade crossings shall be of the sizes and
| engt hs specified by the grade crossing manufacturer or as indicated for
built-in-place crossings. Screw spikes shall have a mininumultinate
tensile strength of 414 MPa and shall be gal vanized for corrosion
protection.

.12.6 Pi pe for Subdrains

Pi pe for subdrains shall be 152 mm (6 in.) dianeter corrugated, perforated
pol yet hyl ene conplying with ASTM F 405 or bitum nous coated gal vani zed
corrugat ed steel

12,7 Cabl e Condui t

Cabl e conduit under grade crossings shall be PVC pipe conformng to ASTM F
512, size as indicated, and shall be a m ninum of Schedul e 80.

.13 M SCELLANEQUS TRACK MATERI ALS

M scel | aneous track materials shall be as foll ows:

.13.1 Spi kes

.13.1.1 Track Spi kes

Track spi kes shall be new and shall conformto Chapter 5, Part 2 of AREA-O0L.
Track spi kes size 152 by 16 mm shall be used with 57 kg/m (115 I bs) or
heavier rail.

.13.2 Bolts, Nuts, and Spring Washers

New track bolts, nuts, and spring washers shall be used throughout the
project for both new and relay rail. Bolts shall be used in both steel and
ti mber bridge connections.

.13.2.1 Bolts and Nuts

The various rail, joint bars, and rail drillings require various |engths
and dianeters of bolt assenblies. The Contractor shall determ ne the
nunber of bolt assenblies of each size required. Al bolt dianeters shal
be the |l argest possible for a given rail drilling and joint bar punching.
Bolts shall be the proper length for the joint bar to allow at |east one
full bolt thread to extend past the outside of the nut. Track bolts and
nuts shall conformto Chapter 4, Part 2 of AREA-01. Track bolts shall be

l ong enough to | eave at | east two threads exposed after the nut is
tightened. Steel bridge connections shall use ASTM A 325M or ASTM A 490M
bolts. Tinber bridge connections shall use hot dip gal vani zed steel bolts,
m nimum 19 mm dianeter with | engths as required.

.13.2.2 Spring Washers

Spring washers and nuts shall be sized to ensure that the spring washer
develops its full reactive force and does not jaminto the joint bar hole.
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Spring washers shall be of the size to fit the bolt and nut used and shal
conformto Chapter 4, Part 2 of AREA-01, and Section M2 of AREA-02.

2.13.3 Rai | Anchors

VWere special tools are required to install or remove anchors, the
Contractor shall furnish a m ninumof one tool for each 5,000 anchors, or
fraction thereof, not to exceed 5 tools per job.

2.13.3.1 New I nstal |l ati on

Rai|l anchors for new installations shall be new Sizes shall conformto
the various sizes of rail on the project and conformto "Specifications for
Rail Anchors" in Chapter 5, Part 7 of AREA-01. Anchors may be either
drive-on or spring type

2.13. 4 I nsul ated Joints

Insulated joints shall conformto applicable portions of AREA-01
Conventional continuous insulated joints with fibre insulation shall not be
used. Unless otherw se directed by the Contracting O ficer, insulated
joints shall be for the rail sections and rail drilling as specified in

par agraph RAIL AND JO NT BARS. Location of joints shall be as shown on the
contract draw ngs.

2.13.5 Bumpi ng Posts and Cushi on Heads

Bunpi ng posts and cushi on heads shall be new and shall be of a standard
design that has been in use by commercial railroad industry for at least 5
years. Bunping posts and cushi on heads shall be manufactured by a company
regul arly engaged in the manufacture of these products.

2.13.5.1 Bumpi ng Post s

Bunpi ng posts shall be of all-steel construction, shall bolt firmy onto
the rail, and shall be of a type designed for general service. Bunping
posts shall have tension and conpression nenbers with a nmoment of inertia

not | ess than 435 x 104 nnﬁ .

2.13.5.2 Cushi on Heads

Cushi on heads shall be of all steel construction, shall firnmy bolt,
attach, or clanp onto the bunper. Cushion heads shall resist 36,240 kg
(80,000 I bs) of conpression.

2.13.6 Used Bunpi ng Posts
Used bunping posts shall not be furnished by the Contractor. New fastening
materials shall be used to install or reinstall used bunping posts. The
Contractor shall furnish new fastening materials confornmng to the
applicabl e sections of this specification and AREA-01 and AREA-02.

2.13.7 I nner Guard Rai
Inner guard rail shall be Class IV or better used rails as indicated in

Part 2, Chapter 4, "Inspection Cassification of Second Hand Rail for
Wel di ng", of AREA-01. Rail shall be 36.2 kg (80 Ibs) or greater. All
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rails used at any one inner guard rail location shall be the same wei ght
and section. Joint bars shall match the rail provided and shall be in good
condi ti on.

2.13.8 Gauge Rods
2.13.8.1 New CGauge Rods

New gauge rods shall be the double-clanmp style manufactured in conformance
with "Specifications for Special Trackwork" of AREA-01. The doubl e clanp
styl e gauge rods shall be threaded on both ends and shall be equi pped with
four mall eable steel casting clanps to rigidly hold both sides of the base
of both rails.

2.13.8.2 Used Gauge Rods
Used gauge rods shall not be furnished by the Contractor
2.14  SALVAGED MATERI ALS
2.14. 1 Dunnage
Pallets, sills, and other material used for packagi ng and stacking sal vaged

track itenms shall be clean, free of decay or other defect, and sufficiently
sturdy for the service intended.

2.14.2 Mar ki ng Pai nt

Mar ki ng paint shall be a good quality oil-based spray marking paint or a
good quality oil-based paint marker

2.14.3 Sal vagi ng Rai

The Contractor shall salvage rail as directed; the Government wll make
avai | abl e salvaged rail to the Contractor subject to the follow ng:

a. Nondefective and reclaimble rails salvaged fromexisting tracks
may be used to execute new track work at other |ocations of the project,
subj ect to review and approval of the materials by the Contracting Oficer

b. Reclainmable defective rails may be used to construct inner guard
rails provided all defects can be cropped off. Detailed inspection shal
be made of such rails to ensure that rails which contain critical defects
such as transverse defects, head-web separations, vertical split heads,
pi pe, split webs, etc., are not incorporated in the work.

2.14. 4 Joint Bars
Nondef ective joint bars salvaged fromexisting tracks may be used to
execute new track work at other locations of the project, subject to review
and approval of the material by the Contracting Oficer.

2.14.5 Tie Pl ates
Tie plates sal vaged from exi sting tracks, which are not either broken,

cracked, or severely corroded or worn, may be used to execute the work
subj ect to review and approval of the material by the Contracting Oficer

SECTI ON 05650 Page 21



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003

2.15 RAI L BONDI NG AND GROUNDI NG

2.15.1 Rai | Bonds
Rai | bonds shall be exothermc type ("Cadwel d") bonds applied to the field
side of the rail head. For static electricity bonding, bond cables shal
be fl exi ble bare copper stranded cables with preformed ends and shal
conformto applicable requirements of AREA-01

2.15.2 Groundi ng Rods
Groundi ng rods shall be 19 mm dianmeter copper clad steel rods or 25 mm
di ameter zinc-coated steel rods. The minimum |l ength of ground rods shal
be 2.5 m

2.15.3 G ound Connection Cabl es

Connecti ons between the grounding system or ground rods and rails shall be
made with a bare flexible copper stranded 2/ 0 AW cabl e.

2.15.4 El ectrical Connecting Hardware

El ectrical connecting hardware shall be bronze pressure bar type nmaterials
having no rotating parts coming in direct contact with conductors.

2.16  VELDI NG
2.16.1 Rail Welding Kits

Kits for thernmite type rail welds shall be approved by the Contracting
O ficer before use.

2.16.2 Rai |

Rail for welding includes Contractor furnished material. The Contractor
shal |l provide welding kits for all rail sections used.

PART 3 EXECUTI ON
3.1 REMOVAL, SALVAGE, AND DI SPCSI TI ON OF MATERI ALS
Tracks and segnents of track shall not be dismantled until approved to do
by the Contracting Oficer. The following materials shall be sal vaged by
the Contractor for |later use by the Government. Sone of these itens will
be used in the construction of new track.
3.1.1 Materials To Be Sal vaged
Materials to be salvaged for |ater use by the Governnent are:
a. Al 115 RE and greater rail.
b. Al 115 RE and greater joint bars.

c. Al 115 RE and greater tie plates.

O her materials shall become the property of the Contractor and shall be
renoved fromthe project.
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3.1.2 Met hods and Procedures

The Contractor may use any nethods to dismantle the track, provided proper
neasures are taken to ensure the safety of the | aborers and the genera
public, and no damage is caused to track components to be sal vaged or other
tracks and structures which are indicated to remain. Mthods of renoval of
exi sting tracks shall not cause damage to adjacent sidewal ks or paved
roadways. Danmage to these facilities caused by the Contractor shall be
restored at Contractor's expense.

3.1.3 I nventory of Track Materials
The Contractor shall keep a detailed inventory of excess and sal vaged track
materials stockpiled for the Government. Detailed inventory shall be
recorded in appropriate format and furnished to the Contracting O ficer

3.1. 4 I nspection and Reconditioning of Used Track Materials

Sal vaged track materials shall be cleaned and inspected for defects to
determne their suitability for further use.

3.1.4.1 Cl eani ng By Hand or Mechani cal Means
Rail, joint bars, tie plates, and other materials shall be cleaned by hand
or mechani cal neans to renove all adhering dirt and heavy rusting so that
the bare steel can be exani ned.

3.1.4.2 Vi sual Exanination of Rails

Rails shall be visually exam ned for evidence of defects such as those
illustrated on AREA Form 402-A found in Section 4-3 of AREA-01. Such
defects shall be brought to the attention of the Contracting O ficer who

will be the final judge as to the serviceability of the rail. Rails having
bolt hole cracks or end batter under paragraph TRACK REPAIR t hat can be
recondi tioned for use by cropping and redrilling shall be marked at the

| ocation of the defect with yellow paint. Rails with other defects or
whi ch cannot be reconditioned shall be rejected as scrap and shall be
marked with bright red paint and stacked separately.

3.1.4.3 Vi sual Exani nation of Joint Bars

Exi sting joint bars and conprom se joint bars which are removed and no

| onger required at that |ocation due to rail replacenent or other work may
be cl eaned and reused at other |ocations, subject to review and approval of
the Contracting Officer. Joint bars and conprom se joints that are not
reused shall be salvaged or scrapped. Joint bars shall be visually

exam ned for defects and wear. Joint bars with bolt hole or spike slot
cracks shall be scrapped. Bars which do not fit tightly against the rai

or bars in which the bolt holes are excessively corroded or worn shall be
scrapped. The Contracting Officer will be the final judge of the
serviceability of joint bars. Scrapped bars shall be marked with bright
red paint and stacked separately.

3.1.4.4 Vi sual Exani nation of Tie Pl ates

Tie plates shall be visually exam ned for cracks, breaks, excessive wear,
and excessive corrosion. Track material with these defects shall be
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consi dered scrap, marked with bright red paint and stacked separately.
3.1.5 Transport and Stack Excess and Sal vaged Material s
3.1.5.1 Material Not Used In Track Repair
Excess and sal vaged materials which are not used in track repair work shal
be stacked at a site on the mlitary installation designated by the
Contracting O ficer.
3.1.5.2 Stacking of Rails
Rails shall be stacked on approved sills a mninumof 152 mm above the

ground. Rails shall be stacked with the heads up and with the ends even.
Each | ayer shall be separated by at |east three 50 by 100 mm wood strips

evenly spaced along the length of the rail. Rail shall be grouped by
wei ght, section, drilling, condition, |ength, and amount of wear. The
wei ght, section, drilling, and length shall be marked on one of the rails

near the md-height of the stack. These nmarkings shall be painted neatly
near one end of the rail.

3.1.5.3 Stacki ng of Joint Bars and Tie Pl ates

Joint bars and tie plates shall be sorted by section, punching and
condition and shall be stacked on pallets. Each pallet stack shall be
steel banded for forklift handling. The maxi num wei ght on any pallet shal
be 679.5 kg (1,500 Ibs). Conprom se joint bars shall be wired together in
pairs and stacked on pallets, separate from other bars.

3.1.5.4 Stacki ng of Special Trackwork Materials

Speci al trackwork materials shall be palletized and stacked as directed by
the Contracting O ficer.

3.1.6 Material to be Scrapped

Al material not specified to be salvaged shall be scrapped and shal
become the property of the Contractor.

3.2 PLACEMENT OF BALLAST AND SUBBALLAST

Bal | ast and Subbal | ast shall be placed to the |lines and grades indicated.
Subbase course shall conformto the requirenents of Section 02731SUBBASE

COURSES. Subbal |l ast shall not be placed on soft, rmuddy, or frozen areas.
VWere the prepared subbase course is soft, nmuddy, rutted, exhibits severe
depressions, or is otherw se damaged, the subballast shall not be pl aced

until the damaged subbase course has been repaired and the area has been

approved by the Contracting O ficer.

3.2.1 Subbal | ast
3.2.1.1 Subbal | ast Pl acenent

Subbal | ast shall be placed in wuniformhorizontal lifts of not |ess than
100 nm and no nore than 152 nm for the full width of the cross-section to
the total depth indicated. Each subballast |ayer shall be shaped to a
section conform ng to the subball ast section shown on the draw ngs and
shal | be thoroughly conpacted. [AM #1] One density test per 46 |linear
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neters shall be perforned.

3.2.1.2 Subbal | ast Conpacti on

Each subballast Iift shall be compacted using approved conpaction

equi prent. The roller weights, vibration frequencies (where applicable),
tire pressures (where applicable), and nunmber of passes shall be sufficient
to obtain in-place densities across the full wi dth of the subballast and

t hroughout the entire depth of the layer of not |ess than 95 percent of the
ASTM D 1557 | aboratory maxi mumdry density for the subballast material

Prior to placenent of subsequent subballast |ayers the top of the previous
| ayer shall be scarified to a depth of approximately 50 mm to insure
proper bond of the |ayers.

3.2.2 Bal | ast
3.2.2.1 Bal | ast Pl acenent

Nunber 5 AREA ball ast shall be placed in the tracks where indicated; 100 nm

of Number 5 ballast shall be used near turnouts to provide a smpoth
wal ki ng surface for railroad enployees. All other areas shall require size
AREA Number 4 ball ast.

3.2.2.2 Bal | ast Distribution

Bal | ast shall not be distributed until the subballast has been approved by
the Contracting Officer. No paynent will be nmade for ballast which is
di stributed without the Contracting Oficer's approval.

a. Ballast distribution shall be to the depth indicated and nmay be
fromeither trucks or railroad cars. A governnent | oconotive is not
avai |l abl e for unl oadi ng bal |l ast.

b. Forming of ruts that would inpair proper roadway drai nage shall be
prevented when distributing ballast fromtrucks and off track equi pnent.
Any ruts formed greater than 25 mm shall be | eveled and graded to drain

c. Ballast shall be unloaded as cl ose as possible to the point of use
so that unnecessary handling is prevented. Excess ballast shall be picked
up and redistributed at the Contractor's expense. |If additional ballast is
required for dressing, it shall be added by the Contractor at no increase
in unit price.

d. Ballast cars shall not be released until they have been inspected.
Bal | ast cars may be wei ghed by the CGovernnent before and after dunping the
bal | ast at no cost to the Contractor.

3.2.2.3 Bal | ast Bel ow Ties
For new construction, ballast up to 100 mm below the tie may be pl aced
prior to rail and tie installation. The remaining ballast belowthe tie,
t he shoul der ballast and the ballast in the tie cribs shall be placed
subsequent to the rail and tie installation. For surfacing existing track
t he ball ast shall be placed subsequent to rail and tie replacenents.

3.3 TRACK CONSTRUCTI ON AND QUT- OF- FACE RELAY

Track construction not covered specifically herein shall be in accordance
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wi th AREA recomrendati ons and reconmended practices.
3.3.1 Roadbed Preparation

Cl earing and grubbi ng, grading, excavation, enmbankment preparation, and
subgrade preparation shall be performed in accordance with Sections 02300
EARTHWORK and 02230 CLEARI NG AND GRUBBI NG Roadbed surface, grade, and
drai nage shall be approved prior to any distribution of construction
material. Were the subgrade or roadbed is damaged during distribution of
materials, ruts and depressions shall be filled and conpacted and the
roadbed surface reapproved prior to track construction

3.3.2 Ceotextile for Track Construction

Geotextile shall be installed between the subbase course and the subbal | ast
as shown. Installation shall be in accordance w th subparagraph Geotextile
Install ati on under paragraph Crossings.

3.3.3 Unl oading the Materials

The use of picks in the handling of ties will not be pernmitted. Rails
shal | be unl oaded fromcars with an approved derrick or crane and pl aced
with the head up w thout dropping and with sufficient support under the
base. Rails of proper length shall be distributed as necessary for road
crossings, switches, joint spacing, and other special conditions.

3.3.4 Ti es

Standard center-to-center spacing of crossties shall be 560nm Switch
ties shall be spaced as indicated on the drawings. Ties shall be laid
perpendi cular to the center line of the track with the grain up (heartwod
side down). The best ties shall be used at the rail joints. The ends of
ties on one side of the track shall be parallel to the rail and the center
of the tie shall be on the approximte center |ine of the track. The ends
shal |l be aligned on the inside of curves and shall continue on that side
until reaching a curve in the opposite direction. On double tracks, the
ties shall be aligned on the outside ends. The top surface of ties shal
provide full bearing for the tie plates. Adzing shall be restricted to

t hat necessary to provide a sound true bearing for the tie plate. Adzing
in excess of 5 nmm wll not be permtted. Where adzing is necessary, the
cut surface shall be conpletely saturated with creosote or other approved
preservatives.

3.3.5 Tie Pl ates

Tracks shall be fully tie-plated. Tie plates shall be free of dirt and
other foreign material when installed. Tie plates shall be placed so that

the rails will have full bearing on the plate, and the plate will have ful
bearing on the tie. Tie plates shall be set at right angles to the rai
wi th the outside shoul der against the base of the rail, and centered on the
tie. Canted tie plates shall be installed to cant the rail inward.

3.3.6 Rai |

The base of the rail and the surface of the tie and tie plate shall be free
of dirt and other foreign materials prior to laying rail

3.3.6.1 Layi ng Rai
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Rail shall be laid w thout bunping or striking, to standard gauge (1.435 m
(4 ft 8-1/2 in.) between points 16 nm below the top of the rail) on
tangents and on curves up to 12 degrees. For curves 12 degrees and
greater, the gauge shall be wi dened 3.2 mm for each increment of 2 degrees
to a maxi rumof 1.448 m (4 ft 9 in.,) in accordance with TABLE V. The
track shall be gauged at every third tie as spikes are being driven.

TABLE V. TRACK GAUGE FOR HI GH DEGREE OF CURVATURE

Degree of Curvature (per 30.5 m (100-ft) chord)

Equal to or But

Greater Than Less Than Track Gauge

(Deg - Mn) (Deg - Mn) m (Ft - In.)
0 - 00 12 - 00 1.435 (4 - 8-1/2)
12 - 01 14 - 00 1.438 (4 - 8-5/8)
14 - 01 16 - 00 1.441 (4 - 8-3/4)
16 - 01 18 - 00 1.445 (4 - 8-7/8)
18 - 01 20 - 00 1.448 (4 - 9)

a. Jointed rails shall be laid, one at a tinme, with space all owance
for expansion being provided between rail ends in accordance with TABLE VI.

b. Gaps between rail ends in insulated joints shall only be
sufficient to pernmit insertion of standard end posts.

c. A standard rail thernmoneter shall be used to deternine the rai
tenmperature. The thernoneter shall be laid close to the web on the side of
the rail base which is shaded fromthe sun's rays in advance of the |aying
operation and left there | ong enough to accurately record the tenperature.
The contractor quality control representative shall see that rai
tenmperature is checked frequently and that proper rail expansion shinms are
used. Al thernometers shall be calibrated against the Contracting
Oficer's rail thermometer which will have been accurately calibrated and
wi Il be considered as the standard.

d. Except through turnouts and at insulated joints, the staggering of
the joints on one side shall not vary nore than 460nm in either direction
fromthe center of the opposite rail

e. Rails less than 10 m in length shall not be used in out-of-face
rail relay. However, rails not less than 4 m long nmay be used for fina
connections to existing rails to prevent joints from occurring at
prohi bited | ocations or to provide the specified joint stagger in curves.

f. Rail joints shall not occur in or within 6 m of a road crossing,
al ongside of or within 1.5 m of the end of any switch or turnout guard rail

3.3.6.2 Joints

The joints in opposite rails shall be staggered one-half the rail |ength
but not less than 3.5 m apart, except closer joints may be required at
turnouts and insulated joints. Rail less than 4 m in length shall not be

installed in track. No joint shall be Iess than 1 m fromsw tch points.
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No joint shall be installed within 6 m of a road crossing, outer perineter
of any structure, or any location which restricts access to the joint.
VWere joints are required in these areas, the joints shall be wel ded.

3.3.6.3 Expansi on Al | owance

Al l onance for expansion shall be provided at rail joints by using

rail -expansi on netal shims. Shinms shall be renoved to within 12 rails of
the laying. Shims shall be of the thickness shown in TABLE VI. The
tenmperature of the rail shall be determ ned by use of a thernoneter placed
on the rail base on the side away fromthe sun. Typical rail gap gauges
are as shown.

TABLE VI. SH M THI CKNESS

10.1 m (33 Ft) Rail 11.9 m (39-Ft) Rail 24.4 m (78-Ft) Rai
99 Joints per km 84 Joints per km 42 Joints per km
Rai | Shim Rai | Shim Rai | Shi m
Tenper ature Thi ckness Tenperature Thi ckness Tenperature Thi ckness
(degrees C) (nm (degrees C) (nm degrees C) (nm
Bel ow - 23 8 Bel ow - 14 8 Bel ow 2 8
-23 to -10 6 -14 to -4 6 2to 8 6
-9to 1l 5 -3to 7 5 9 to 16 5
2 to 15 3 8 to 18 3 17 to 23 3
over 16 2 over 19 2 over 24 2

3.3.6.4 Cutting Rail

Only rail saws or track chisels shall be used to cut rail. New hol es shal
be drilled. Holes shall not be burned in rail. Holes cut with a torch
will not be accepted. When drilling of rail is necessary, all chips and

burrs shall be removed before applying joints.
3.3.6.5 Mat ching Rails

VWere relay rail is used, matching adjacent rails shall not cause |ipped or
uneven joints. Any msnmatched rail ends shall be welded to provide proper
match. Rail end mismatch shall not exceed 3 mm on gauge or tread portions
of rail.

3.3.6.6 Rai | Repl acenent
The foll owi ng procedures apply to rail replacenment work:

a. Spot rail replacement is defined as replacenment of 30 m or |ess
of contiguous rails, usually with rails of the same section. Installation
of relief rail in place of defective rail is considered spot rai
repl acenent. Replacenment of nmore than 30 m of contiguous rails shall be
considered to be out-of-face rail relay.

b. |If spikes are withdrawn, the holes shall be plugged with treated
tie plugs of proper size to fit the hole, prior to replacenent of rail. |If
spi kes are withdrawn and spikes are to be redriven in existing spi ke holes,
the holes shall be plugged with treated tie plugs prior to redriving the
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spi ke. Tie plugs shall not be installed in prebored hol es unl ess spikes
have been driven and w t hdrawn.

c. Al ties shall be spiked with new spi kes in accordance with
par agraph Spot Ti e Repl acenent.

d. The Contractor shall ensure that rail ends at joints are not
i pped or uneven. Tread portion (vertical) or gauge side (horizontal) rai

end m smatch shall be no greater than 2 mm Rail end mi smatch greater
than 2 mm shall be corrected by wel ding and grinding on the smaller rail
Ginding the larger rail is not permtted unless approved by the

Contracting OFficer. Wlded transitions shall be made at a rate of 1 to 80.

e. Rails renoved fromtrack will be designated by the Contracting
Oficer as relay (for use on project), reclaimer (to be salvaged and
stockpiled), or scrap. Joint bars renoved fromtrack will be designated as

relay, reclainer, or scrap. The Contractor shall mark scrap materials as
scrap using bright red paint, transport themoff the mlitary installation
or to the mlitary installation tenmporary scrapyard. Relay materials
required to conplete other repair work of this contract shall be
transported to the | ocation of need. Reclainmer materials shall be
classified and inventoried and stacked at the nilitary installation storage
site, all as indicated for salvage materials in paragraph Renoval, Sal vage,
and Disposition of Materials.

f. Metal rail expansion shinms shall be used when laying rail. Wod
sticks or other material shall not be used as shins. The Contractor shal
have a sufficient supply of each shimavailable to permt rail laying to

progress wthout del ay.
3.3.6.7 Qut - of - Face Rail Rel ay

The Contractor shall replace existing rail with the designated new or used

rail between designated linmts in a continuous operation. It is expected
that replacenment of one rail of a given track will be conpleted prior to
repl acenent of the opposite rail. Used rail shall be laid with previous

gauge side wear facing out, unless required to match exi sting wear patterns.
3.3.6.8 Spot Rail Repl acenent

Spot rail replacenents shall be made where necessary to replace existing

defective rails or to conpensate for rail joint gap adjustnments.

a. Replacenment Rail: Replacenent rail shall be of equal |ength or
longer than the rail it replaces. The minimumlength of rail used shall be
4 m(13 ft.)

b. Spot Rail Replacenent Resulting in Joint Staggers: Unless
ot herwi se approved by the Contracting Oficer on a case by case basis, spot
rail replacenment shall not result in joint staggers less than 1.33 m
3.3.7 Joint Bars

Joint bars shall be clean, and the contact surfaces coated w th petrol atum

or petrol atum base conmpound with a corrosion inhibitor. Rail joints shal
be installed so that bars are not cocked between the base and head of the
rail. Bars shall be properly seated in the rail and the full nunber of

correct-size bolts, nuts, and spring washers installed. Bolts shall be
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placed with nuts alternately on inside and outside of rail. A corrosion
resi stant lubricant shall be applied to the bolt threads prior to
application of nuts. Bolts shall be tightened to torque of approxinmately
476 N mfor 25 mmdianeter bolts and 544 N mfor 29 nmdianeter bolts,
begi nning at the center of the joint and worki ng both ways to the ends of
the joint. After the track has been in service, but before acceptance of
the work, all bolts shall be checked and retightened to a torque of
approximately 476 Nm for 25 nmdianeter bolts and 544 N mfor 29 nm

di ameter bolts Rail of different sections shall be connected by properly
fitting conpronise joint bars. The mismatch for conprom se joints for
either tread surface or on the gauge side shall not exceed 3 nm Defective
joint bars , discovered by the Contractor during track repair operations,
or as identified by the Contracting Oficer shall be replaced with
acceptabl e joint bars.

3.3.8 Spi ki ng
3.3.8.1 Spi ki ng Procedures

Rail shall be spiked promptly after being |laid. Spikes shall be started
and driven vertically and square with the rail. Spikes shall be driven to
all ow approximately 3 to 5 mm space between the underside of the spike and
the top of the rail base. Spikes shall not be overdriven, or straightened
whi |l e being driven. Spikes shall not be installed through the slots in
skirted-type, slotted joint bars (angle bars). Spikes shall not be driven
agai nst the ends of joint bars.

3.3.8.2 Nurmber of Spikes

Four rail-hol ding spikes shall be used on each tie on tangents and curves
| ess than 4 degrees. Spikes on the gauge side of the running rail shall be
pl aced directly across fromeach other and the spikes on the field side of
the running rail shall be placed directly across fromeach other. This
pattern shall be held consistent. On curves 4 degrees or greater but not
nore than 8 degrees, six spikes shall be used on each tie with the spikes
| ocated as follows: High rail, one rail-holding spike and one plate
hol di ng spike on the field side and one on the gauge side; Lowrail, one
rail - hol ding spi ke on the gauge side, one rail-holding spike on the field
side, and one plate-holding spike on the field side. Curves 8 degrees and
greater shall be spiked with eight spikes per tie, located as foll ows:
High rail, one rail-holding spike and one pl ate-hol ding spike on the field
side and two rail-hol ding spikes on the gauge side; Lowrail, one
rail - hol di ng and one pl ate-hol ding spi ke on both the gauge and field sides.
Ei ght rail-hol ding spikes shall be used on each tie through road crossings.

3.3.9 Ti e Pl ugs

If spikes are withdrawn, the holes shall be swabbed with creosote and

pl ugged with creosoted tie plugs of proper size to fit the hole. |If spikes
are wi thdrawn and spikes are to be reinserted in existing spike holes, the
hol es shall be swabbed with creosote and plugged with creosoted tie plugs
prior to redriving the spike. Tie plugs shall not be installed in prebored
hol es unl ess spi kes have been driven and wi thdrawn.

3.3.10 Rai | Anchor Pl acenent

Rai | anchors shall be located as indicated on the project plans. Were the
use of rail anchors is indicated, apply anchors per 11.9 mof rail in the
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nunber and pattern indicated on the project drawings. The rail anchors
shal | be spaced approximately uniformy along the rail |length. Rai

anchors shall be installed to the gauge side of the rail against the sane
tie face on opposite rails. Rail anchors shall grip the base of the rai
firmy and shall have full bearing against the face of the tie. Rai
anchors shall not be nmoved by driving themalong the rail. Rail shall be
anchored imredi ately after spiking and before rail has experienced a | arge
t emper at ure change.

3.3.11 Inner Guard Rails

Guard rails shall be installed on bridges and trestles as indicated. Guard
rails shall be approximately 280 mm fromthe gauge side of track rails and
shall extend a mininumof 15 m beyond the structure. The ends shall be
curved i nward and beveled. Guard rails shall be fully bolted. Guard rails
shal | not be higher than the running rail and shall not be nore than 25 nm
lower than the running rail. Each guard rail shall be spiked with two

spi kes to each tie but shall not be tie-plated. Unfit track rail in short

| engths may be used for guardrails.

3.3.12 Tur nout s

Turnouts shall be located as indicated on the drawings. Switch, frog and
guardrail assenblies shall be conplete. Stock rails shall be accurately
bent. Changes in rail weight or section will not be permitted within the
l[imts of the switch ties. Headblocks shall be at right angles to the main
track and shall be securely spiked in place. Except where directed

ot herwi se, switch stands shall be installed so that when the switch is set
for the normal position, the connecting rod keeps the points closed with a
pulling force. Switches shall be properly adjusted. Switch conmponents and
slide plates shall be lubricated.

3.3.13 Not Used

3.3.14 Super el evati on

Curves located on the Connector track having a radius of 500 nmeters or |ess
shal | be superel evated unl ess otherwi se directed by the Contracting

O ficer. Superelevation shall be obtained by raising the outside rail of
the curve. The inside rail shall be maintained at grade. The nmaxi mum
superel evation will be 15 mm Ful | superel evation shall be carried

t hr oughout each curve, unless otherw se directed. Superelevation runoff
shall be at a uniformrate, and shall be applied on the tangents at the
begi nning and end of a curve. The normal rate of superelevation runoff
will be 13 nmin 9.4 m(1/2 in. in 31 ft).

3.3.15 Prelimnary Surfacing
The prelinmnary alignment and surfaci ng gangs shall follow the unl oadi ng of
the ballast. Rail renewal, tie renewal, bolt tightening, and ball ast
pl acenent shall be conplete prior to conmencenment of surfacing and
al i gnment wor k.

3.3.15.1 Lifts

a. The track, after being aligned, shall be brought to grade and
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surface in lifts not exceeding 100 nm each. After each lift, the ball ast
shal | be tanped. When using jacks, they shall be placed cl ose enough

toget her to prevent undue bending of rail or stress of rail and joint.

Both rails shall be raised at one tine and as uniformly as possible, except
where superelevation is required. The track shall be so lifted that after
a period of not less that 5 train operations (70 netric ton ballast car)
after the last Iift, it will be necessary to give the track a final lift of
between 25 and 50 nm to bring it to grade.

b. In areas where mpjor track resurfacing is not required, the
Contractor shall performa "skimlift" tanping operation to ensure that the
ties are adequately tanped, the ballast section is adequately conpacted and
dressed, and to correct minor deficiencies in surface and alignment. The
rise in skimlift areas shall be 25 nm or less and usually wll not
requi re that additional ballast be placed.

c. A50 mm rise shall provide an average 50 nm raise in the track
bei ng surfaced.

d. A 100 mm rise shall provide an average 100 mm raise in the track
bei ng surfaced, and shall be made in at least two lifts not to exceed 50 nm
per lift.

e. A 150 mm raise shall provide an average 150 nm raise in the
track being surfaced, and shall be nade in at least 2 lifts. The initial
[ift shall not exceed 100 mMm with the final lift not to exceed 70 nm

3.3.15.2 Tanpi ng

Rai si ng and tanping of track shall be perforned with an automati c,

vi bratory, squeeze type power tanmper with 16 tanpi ng heads, capabl e of

rai sing both rails simultaneously and maintaining cross-level. The

equi prent to be used for surfacing operations is subject to approval by the
Contracting Officer. Every tie in the track shall receive two or nore ful
insertions of the tanping heads. Ballast shall be power-tanped under both
sides of ties fromeach end to a point 380 mm inside each rail for 2.6 m
ties. The center shall be filled with ballast, but tamping will not be
permtted in the center of the tie between the above stated linmts. Both
ends of the ties shall be tanped sinultaneously and tanping inside and
outside of the rail shall be done at the sane tine. Tanping tools shall be
wor ked opposite each other on the same tie. Ballast under switch ties and
road crossing ties shall be tanped the entire length of each tie. Al ties
shal |l be tanped to provide solid bearing against the base of the rail after
the track or turnout is raised to grade at final surfacing. All down ties
shal | be brought up to the base of rail and shall be nachine tanped. The
resultant track surface and alignment shall be uniformand snpboth. Tanping
of track in snow or frozen ballast conditions will not be permtted.

3.3.15.3 Not Used

3.3.15. 4 Runoff of Track Rai ses

The runoff at the end of a rise shall not exceed 13 mMmin 9.4 m(1/2 in. in
31 ft) of track unless otherw se approved by the Contracting Oficer

3.3.15.5 Hori zont al Real i gnnent
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Hori zontal realignnent of curved track shall be established by the
Contractor using manual or mechanical neans as described in the AREA-01
Chapter 5, Part 3 article titled, "String Lining of Curves by the Chord
Met hod" .

3.3.16 Fi nal Surfacing

After prelimnary surfacing has been conpleted, grade and |ine stakes shal
be checked and the track brought to grade and alignment.

3.3.16.1 Fi nal Tanpi ng

Track shall be brought to grade and the ballast retanped in the manner
described for prelimnary surfacing, except that the tanping distance
inside the rail shall be decreased from380 to 330 mmfor 2.6 ties.

3.3.16.2 Fi nal Ali gnnment

The track shall be given a final aligning conforming to the established
track centers.

3.3.16.3 Fi nal Dressing

After the final alignnent the ballast shall be dressed to the section

i ndicated. After final dressing ballast shall not cover the tops of the
ties. The portion of the subgrade outside the ballast line shall be left
with a full, even surface and the shoul der of the subgrade shall be
properly dressed to the indicated section to provide proper drai nage away
fromthe track.

3.3.16.4 Sur pl us Bal | ast

Surplus ballast remaining after final surfacing and dressing of the ball ast
section shall be distributed or otherw se disposed of as directed by the
Contracting O ficer.

3.3.17 C eanup

Upon conpl etion of the work, the Contractor shall renove all rubbish,
wast e, and di scarded naterials generated by the work fromthe project area
Areas where the Contractor has worked, including but not limted to,
project areas, material storage sites, and borrow or disposal areas shal
be left in a clean, well-graded, and well-drai ned condition

3.3.17.1 Shoul der Renoval and Reconstruction
VWhere track construction operations result in deposition of materials al ong
the track shoul ders that woul d i npede the free drai nage of the geotextile
and track structure, the Contractor shall renmove the material

3.3.17.2 Spoi|l Materials
Spoil materials removed fromthe track shall be disposed of off site at
the Contractor's expense. Spoil materials shall not be placed on the

shoul ders, in ditches, in drains, or in other areas where they woul d i npede
the flow of water away fromthe track
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3.3.18 Fi nal Adj ustnments

Si xty cal endar days after the track has been accepted and put into
operation, the Contractor shall perform at no cost to the Government,
necessary resurfacing adjustnents to |l eave the track in alignment and on
gr ade.

3.3.19 Tol erances for Finished Track

Conpl eted track shall neet the follow ng tol erances. Track not neeting the
tol erances specified below shall be repaired to neet these requirenents, at
no additional cost to the Covernnent.

3.3.19.1 Gauge

Track gauge shall be within plus 6 nrm (1/4 in.) or mnus 3 Mm (1/8 in.)
of standard gauge.

3.3.19.2 Al i gnnent

Alignnent shall be neasured as the deviation of the md-offset of a 18.9 m
line, with the ends of the line at points on the gauge side of the line
rail, 16 mm (5/8 in.) belowthe top of the railhead. Either rail may be
used as the line rail on tangent track; however, the sane rail shall be
used for the entire length of the tangent. The outside rail in a curve is
always the line rail. Alignnment on tangents shall not deviate from
uniformty nmore than 13 mm Alignnent on curves shall not deviate from
uniformty nmore than 10 mm (3/8 in.).

3.3.19.3 Track Surface
Track surface shall neet the follow ng requirenents:

a. The runoff at the end of a raise shall not exceed 13 mm in any
9.4 m of rail

b. The deviation fromdesign profile on either rail at the
m d-ordinate of a 18.9 m chord shall not exceed 13 nm

c. Deviation fromzero cross |level at any point on tangent or from
desi gnat ed superel evati on on curves shall not exceed 13 nm

d. The difference in cross |evel between any two points [ ess than
18.9 m apart on tangents, shall not exceed 13 nm

3.3.19.4 Guard Face Gauge

Guard face gauge is the distance between the guard |ines measured across
the track at right angles to the gauge line, and is measured at the point
of frog on both sides of the turnout. The design value for guard face
gauge is 1340 mm (52-3/4 in.). Guard face gauge shall be within plus or
mnus 3 mm (1/8 in.) of the design val ue.

3.3.19.5 Guard Check Gauge
Guard check gauge is the distance between the gauge line of a frog and the

guard line of its guard rail, or guarding face, measured across the track
at right angles to the gauge line. The design value for guard check gauge
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is 1388 mm (54-5/8 in.). Guard check gauge shall be within plus or mnus
3 mMm (1/8 in.) of the design val ue.

3.4 ROAD CROSSI NGS

Crossings within the project shall be constructed as indicated on the
contract draw ngs.

3.4.1 Subgr ade

For new construction, the subgrade in the crossing area and for 6 m beyond
each end of the crossing shall be bladed to a | evel surface and conpacted
to at |east 90 percent CE55 maxi numdry density for cohesive nmaterials or
95 percent CE55 maxi numdry density for cohesionless materials. Drainage
areas shall be cleaned and sl oped away fromthe crossing in both directions
along the track and the roadway.

3.4.2 Geotextile Installation
Ceotextile shall be placed between the subbase and the subball ast section
3.4.2.1 Preparation

Surfaces on which geotextiles will be placed shall be prepared in
accordance with the applicable portions of this specification and shall be
free of irregularities such as sags, cavings, erosion, or vegetation. Any
irregularities shall be corrected to ensure continuous, intinmate contact of
the geotextile with the whole surface. Any |oose material or debris shal
be renoved prior to geotextile placenent.

3.4.2.2 Pl acenent

a. The geotextile shall be carefully placed on the prepared surface
with the | ong dinension parallel to the prepared surface. The geotextile
shal |l be placed free of winkles, folds, creases, and tension. The
geotextile shall be held in place by pins, small aggregate piles, or
bal | ast bags, until it is conpletely covered. The geotextile shall be
covered i medi ately after placenment in track. The nmaxi mum exposure tine
for the geotextile, fromrenoval of the protective shipping cover to
pl acenent of the subballast cover materials which prevent exposure to
sunlight, shall be 2 consecutive days.

b. The m ni mum overlap of geotextile rollsshall be 900 mm | f
several geotextile units are placed with the required overlap prior to the
pl acenent of the subballast, the overlap distance of each overlap shall be
checked as placenment of subball ast approaches the overlap. The Contractor
shal |l ensure that the required overlap exists when the geotextile is
covered.

c. The geotextile shall remain free of any contani nation such as mud,

dust, sedinment, debris, etc., that will inpair its function. Contanination
shal | be renpbved without danage to the geotextile or to the prepared
surface at the Contractor's expense. |If the geotextile is danmged, its

function inpaired by the cleaning efforts, or if it cannot be properly

cl eaned, the Contractor shall repair the prepared surface, if necessary,
and replace the damaged or inpaired geotextile with geotextile neeting
requi renents of this specification. Equipnment shall not operate in direct
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contact with the geotextile. Surface drainage, as nuch as possible, shal
be directed away fromthe geotextile installation area to prevent
accumul ation of mud, debris, and sedi nent.

3.4.2.3 Pl acenent of Cover Materia

Pl acenent of subballast cover material in contact with the geotextile shal
be performed ensuring intinmte contact of the geotextile with the prepared
surface and with the cover material. The placenment shall be perfornmed

wi t hout damage to the geotextile including tears, punctures, or abrasion.

3.4.2.4 Equi pnent Operations on the Cover Materi al

A mni mum depth of 178 mm of cover material shall be placed over the
geotextile before equipnent is allowed to operate on the covered
geotextile. Equi pment operations on the covered geotextile shall be
l[imted to those necessary for track construction and equi pnent turning
will not be allowed on the covered geotextile.

3.4.2.5 M ni mum Bal | ast Dept h

The m ni mum depth of ball ast between the bottomof the tie and the top of
the geotextile shall be as indicated.

3.4.2.6 Tanpi ng Operations

Tanmpi ng of ballast materials shall be performed by setting the tanping
force and insertion depth to the m ninum necessary to adequately tanmp the
track. The tanper operator shall nmonitor the depth of tanmping and limt
the depth to prevent detrinmental effects of the tanper feet on the
geotextil e.

3.4.2.7 Doubl e Layers

Doubl e | ayers of geotextile will not be all owed, except for splicing
over|l aps at seans.

3.4.3 Bal | ast Pl acenent and Surfaci ng

Bal | ast shall be placed and tanped as specified in paragraph TRACK
CONSTRUCTI ON AND QUT- OF- FACE RELAY except that in crossings, the ball ast
between the ties shall be thoroughly conpacted with a vibratory conpactor
or other approved nmeans, after each raise. The ballast shall be tanped for
the entire length of the crossties for road crossings. The track shal
receive final alignment and surfacing prior to placenent of the crossing
surface. Final surfacing shall bring the track to the final grade and
alignment as indicated on the contract drawi ngs. Where the crossing

i nvol ves two or nmore tracks, the top of the rail for all tracks shall form
a plane with the adjacent roadway surface. The top of rail elevation shal
be 50 to 100 nm above surroundi ng pavenent el evation, with a smooth
transition of pavenment. The ballast in the cribs and on the shoul ders
shal | be conpacted using a vibratory plate conpactor or other approved
neans.

3.4.4 Ti es

Har dwood ties shall be used. Spacing shall be a m ni mum of 500 mm center
to center. For prenmanufactured grade crossings, ties shall conformto the
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manuf acturer's recommendations for the type of grade crossing surface
mat eri al s bei ng used.

3.4.5 Tie Plates, Spikes, and Anchors

All ties within the crossing and for 6 m beyond each end of the crossing
shall be fully tie plated, and spiked with 4 rail-holding spikes per tie
pl at e.

3.4.6 Rai |

Rail within the crossing area and for 6 m beyond each end of the crossing
shall be, at a mininum 57 kg/m Rail shall not be protected from
corrosion by application of an approved rust inhibitor. Bolted joints wll
not be permitted in the crossing or within 6 m of either edge of the
crossing surface. Bolted joints will be elimnated by either field welding
the joints to formcontinuous rail throughout this area or by using 24.4 m
rail | engths.

3.4.7 Li ni ng and Surfacing

Rail shall be spiked to line and the track mechanically tamped and surfaced
to the grade and alignnent of the existing track and roadway. \Were the
crossing involves two or nore tracks, the top of rails for all tracks shal
be brought to the sane pl ane.

3.4.8 Crossing Surface

The surface of the crossing shall be not greater than 6 nm (1/4 in.)

hi gher than the top of the rails for a distance of 600 mm outside of the
rails for either single or multiple-track crossings. A snpoth transition
shal | be nade between the crossing surface and the adjoi ning paverment or
mat eri al

3.4.8.1 Type 1A Crossings

The bond tinber headers shall be installed with the edge of the tinber
solid against the edges of the tie plates prior to placenent of the
aggregate. Headers shall fasten to the ties as indicated using the
appropriate size and length fasteners. After installation of the bond
ti mber, the aggregate shall be placed in the track and on the outside
approaches and conpact ed.

3.4.9 Not Used

3.4.10 Crossi ng Fl angeways
Upon conpl etion of the grade crossing installation, the flangeways through
the crossing shall be a m nimumof 50 mm deep and between 65 and 75 nm
wi de. The Contractor shall ensure that adequate flangeways are provided
prior to installation of the final crossing surface.

3.4.10.1 Fl angeway Fill er

Except for Type I A crossings all open crossing flangeways shall be filled
wi th asphaltic concrete and conpacted as indicated on the draw ngs.

3.4.10.2 C ean Grade Crossing Fl angeways
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VWere grade crossing flangeways are obstructed (filled in), the Contractor
shall remove foreign material to provide a minimum 50 mm depth and 65 mm
wi dt h flangeways on the gauge side of the rails.

3.5 BONDI NG AND GROUNDI NG TRACK

Track shall be bonded and grounded as indicated. Were track is designated
for bonding and grounding, the rails shall be bonded electrically
continuous and effectively grounded. Connections shall be nade by thermte
wel ds or cadwel ds in accordance with the manufacturer's instructions.

3.5.1 Rai |l Joi nt Bond

Rail joints on both rails of designated track shall be bonded as shown.

The bond shall be applied to the field side of the rail web unless

ot herwi se approved by the Contracting Officer. Track to be bonded and
grounded shall be electrically insulated fromthe remaining track using one
of the specified insulated joints.

3.5.2 Rai| Cross-Bond and G ound

Rai |l cross-bond and ground shall be installed as indicated. The
cross-bond shall be applied to the rail web. One cross-bond and ground
shall be installed at 30.5 m intervals along the designated tracks.
Connecti ons between groundi ng systemor ground rods and rails shall be made
wi th bare stranded copper cable, installed at |east 300 mm bel ow the
bottom of the ties. Gound rods shall be driven vertically full-Iength.
The top of the ground rod shall be located at the toe of the ballast slope
and shall be a m nimum of 300 nm below the top of the subgrade. Maxi mum
resi stance to ground from any grounded rail or structure shall not exceed
25 ohms. The Contractor shall make any corrections needed to reduce the
resi stance to below 25 ohns at no cost to the Covernnent.

3.5.3 I nspection of Rail Bond and G ound

Loose, damaged, or missing rail bond wires, cross bond wres, ground
connections, and ground rods shall be visually inspected. |If there is a
signal failure, bonding can be tested for current loss in the joints using
a volt neter. Defective itens shall be marked for repair

3.5.4 Exi sting Bonds

The Contractor shall protect existing rail bonds, cross-bonds, ground
connections, and grounding rods from damage. Except for bonds attached to
rails which are designated to be replaced in this contract, replacenent of
bonds damaged or destroyed by the Contractor's operation shall be replaced
at no cost to the Governnent.

3.5.5 Renmoval of Defective Bonds
Rai | head pin-type and wel ded-type bonds shall be renpbved by shear cutting
old cables inmediately adjacent to the weld or pin. Rail web type pin
bonds shall be renmoved by knocking the old pin out with a drift. Flames or

torches shall not be used to renpve defective bonds.

3.6 | NSTALLATI ON OF M SCELLANEQUS TRACK MATERI ALS
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3.6.1 Tie Pl ates

Tie plates shall be furnished to the work sites as required. Excess tie
pl ates, remaining at the conclusion of the contract, shall be delivered to
the mlitary installation storage site and stacked where directed by the
Contracting O ficer.

3.6.2 Rai | Anchors

Rai | anchors shall be delivered to the work sites as required.
Installation shall be in accordance with paragraph TRACK REPAI R Excess
rail anchors shall be delivered to the designated mlitary installation
storage site and stored in approved containers.

3.6.3 I nsul ated Joints

Insul ated joints shall be installed where indicated and in accordance with
the manufacturer's installation instructions.

3.6.4 Bumpi ng Posts and Cushi on Heads

Bunpi ng posts and cushi on heads shall be installed where indicated.
Install ation shall be in accordance with the nanufacturer's instructions.

3.6.5 Inner Guard Rails

Inner guard rails shall be installed as detailed in the contract draw ngs.
Each rail shall be spiked to alternate crossties throughout the full length
using two spi kes per rail per tie; tie plates are not required. GCuard
rails shall be installed using acceptable joint bars of the proper size to
fit the rails being joined. Each joint shall be bolted with at [east two
bolts and one fully tightened bolt per rail

3.6.6 Gauge Rods
3.6.6.1 Rods Per Rail Length

Three gauge rods shall be installed per rail length on all curved track
with greater than 10 degrees curvature.

3.6.6.2 Installation of Rods in The Crib and C osure Rai

One gauge rod shall be installed in the crib inmediately ahead of the
switch point of all turnouts. Two gauge rods shall be installed on the
curved closure rail, one ahead of the joint, and one ahead of the toe of
the frog in all turnouts.

3.6.7 Install ation of Joint Bars

Joint bars shall be installed with their full nunber of bolt assenblies

unl ess otherwi se noted. Bars shall be properly seated on the rail and the
bolts tightened beginning at the center of the joint and working toward the
ends of the bars, alternating between rails. Bolts used shall be of the
proper dianeter and length for the rail and joint bars at the joint. The
use of extra washers to shimout track bolt nuts is prohibited. Bolts with
nuts shall be placed alternately on inside and outside of rail

3.7 Not Used
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3.8 THERM TE WELDI NG PROCEDURES
Therm te wel di ng procedures shall conply with the foll ow ng paragraphs:
3.8.1 End Preparation

Rails to be welded shall neet the requirenents of Paragraph 1
"Specifications for Fabrication of Continuous Wl ded Rail" given in Chapter
4, Part 2 of AREA-01. The rail ends shall be aligned in accordance with
par agraph GAP AND ALI GNVENT. Rail ends shall show no steel defects, dents,
or porosity before welding. Bolt holes shall not be made in, or permtted
to remain in, the ends of the rail to be welded. One handling hole may be
made in each end of welded string. Rail ends containing such hol es shal

be cut off during track construction. Rail which must be cut for any
reason shall be cut square and cl ean by nmeans of approved rail saws or
abrasive cutting wheels in accordance with Chapter 5 of AREA-01, article,
"Recommended Practice For Use of Abrasive Weel s".

3.8.1.1 C eani ng

The rails to be welded shall be cleaned of grease, oil, dirt, |oose scale,
and noisture to a mninmumof 150 nm back fromthe rail ends, including the
rail head surface. Ceaning shall be acconplished by use of a wire brush,
to conpletely renove dirt and | oose oxide and by use of oxygen-acetyl ene
torch to renove grease, oil and noisture. A power grinder with an abrasive
wheel shall be used to renove scale rust, burrs, lipped nmetal and mll
brands which would interfere with the fit of the nmold, for 50 mm on each
si de of the ends.

3.8.1.2 Gap and Al i gnment

The m ni mum and maxi mum spaci ng between rail ends shall be as specified by
the rail welding kit manufacturer and the approved wel di ng procedures.

a. The ends of the rails to be wel ded shall be properly gapped and
aligned to produce a weld which shall conformto the alignment tolerances
bel ow. Alignnent of rail shall be done on the head of the rail. The rai
gap and alignment shall be held wi thout change during the conpl ete wel di ng
cycl e.

b. Vertical alignnent shall provide for a flat running surface. Any
di fference of height of the rails shall be in the base.

c. Horizontal alignnent shall be done so that any difference in the
wi dth of heads of rails shall occur on the field side. Horizontal offsets
shall not exceed 1 mm in the head and/or 3 mm in the base.

3.8.2 Surface M salignment Tol erance
Conbi ned vertical offset and crown canber shall not exceed 3 mm per neter
(0.04 in./ft) at 315 degrees C or less. Conbined vertical offset and dip
canber shall not exceed 1 mmMm (0.01 in./ft) at 315 degrees C or |ess.

3.8.3 Gauge M salignnent Tol erance

Conbi ned horizontal offset and horizontal kink camber shall not exceed 3
mim(0.04 in./ft) at 315 degrees C or |ess.
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3.8.4 Therm te Wl di ng

Wl di ng shall be done in accordance with Chapter 4, Part 2 of AREA-01
articles "Thermte Wlding - Rail Joints" and "Specifications for
Fabricati on of Continuous Wl ded Rail", except as nodified by these
specifications. Al welds shall be visually inspected at the time of
wel di ng.

3.8.4.1 Thermte Weld Preheating

The rail ends shall be preheated prior to welding to a sufficient
tenmperature and for sufficient tinme as indicated in the approved wel di ng
procedures to ensure full fusion of the weld nmetal to the rail ends w thout
cracking of the rail or weld.

3.8.4.2 Thernmite Weld Cooling

The nolds shall be left in place after tapping for sufficient time to
permt conplete solidification of the nmolten nmetal and proper slow cooling
to prevent cracking and provide a conplete weld with proper hardness and
ductility.

3.8.5 Wl d Finishing and Tol erances

Wel ded joints in the finished track shall be brought to a true surface and
al i gnment by means of a proper grinding or planing nmachine (shear). Finish
grinding shall be performed with an approved grinder operated by a skilled
wor kman grinding evenly and |l eaving the joints in a snoboth and satisfactory
condition. Finishing shall elimnate all cracks. The conpleted weld shal
be finished by nechanically controlled grinding in conformance with the
foll owi ng requirenents:

a. A finishing deviation of not nore than plus or minus 1 nm (0.01
in.) of the parent section of the rail head surface will be allowed. The
gauge side of the rail head shall be finished to plus or minus 1 nm (0.01
in.) of the parent section

b. Welds produced by wel ding kits which are specially designed to
produce reinforced welds need not be ground in the finishing area except as
necessary to renove fins, burrs, cracks, etc.

3.8.6 Veld Quality

Each conpleted weld shall have full penetration and conplete fusion and be
entirely free of cracks or fissures. Wlds shall meet the acceptance
criteria given in AW5 D1.1

3.8.7 Vel d Numberi ng

The Contractor shall sem -permanently mark a sequential weld number on the
rail imediately adjacent to the weld, using a quality |ead paint marker at
the tine the weld is made. Welds shall be nunbered sequentially in the
order in which they are made. The Contracting O ficer will provide the
Contractor with the initial weld nunber. Defective welds which are

repl aced shall be assigned a new sequential number by adding a letter to

t he defective weld number (e.g., defective weld 347 woul d be replaced by
347A) .
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3.9 TRACK REPAIR
3.9.1 Cutting and Drilling of Rail

The Contractor shall use only rail saws and abrasive cutting wheels for
this operation. Oher nmethods for cutting rail will not be acceptable.

Cuts shall be square and clean. Wen given the option of cutting existing
rail or newrail being installed, the existing rail shall be cut. Wen new
hol es are necessary, they shall be drilled. Holes shall not be punched,
slotted, or burned with a torch. Holes shall be of the size and | ocated as
shown on the contract drawings. Drilled bolt holes shall be peened or
ground to renove sharp edges.

3.9.2 Not Used
3.9.3 Spi ki ng

The proper gauge, as indicated in this section, shall be verified
i mediately prior to spiking.

3.10 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be performed by an approved comrercial testing

| aboratory, or by the Contractor, subject to approval. |If the Contractor
elects to establish testing facilities, approval of such facilities shal

be based on conpliance with ASTM D 3740. Wbrk requiring testing will not
be permitted until the Contractor's facilities have been inspected and
approved. The first inspection of the facilities will be at the expense of
t he Government and any subsequent inspections required because of failure
of the first inspection shall be at the expense of the Contractor. Such
costs will be deducted fromthe total anpbunt due the Contractor

3.10.1 Bal | ast and Subbal | ast Sanpl es

Periodi c sampling and testing of ballast and subballast material shall be
performed to ensure continued conpliance with this specification. During
construction, one representative sanple of the ballast and subball ast
material shall be taken from each 1818 netric tons (2,000 tons) of ball ast
and subbal | ast delivered to deternmine the material gradation. For each
9090 netric tons (10,000 tons) or a fraction thereof of ballast delivered,
an additional ampunt of material shall be obtained in order to performthe
quality and soundness tests specified. Sanples for material gradation
quality, and soundness tests shall be taken in conformance with ASTM D 75.
Test samples shall be reduced fromfield sanples in confornmance with ASTM C
702. Sanple sizes shall be sufficient to provide the nminimum sanpl e sizes

requi red by the designated test procedures. |If any individual sanple fails
to neet the gradation requirenment, placenent shall be halted and i medi ate
corrective action shall be taken to restore the specified gradation. |If

any individual sanple fails to nmeet the specified quality and soundness
requi renents, placement shall be halted and i mredi ate corrective action
shall be taken to restore the specified quality.

3.10.2 Bal | ast and Subbal | ast Tests

3.10.2.1 Si eve Anal yses
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Si eve anal yses shall be made in conformance with ASTM C 117 and ASTM C 136.
Si eves shall conformto ASTME 11

3.10.2.2 Bul k Specific Gavity and Absorption

Bul k specific gravity and absorption tests shall be nade in conformance
with ASTM C 127.

3.10.2.3 Percentage of Clay Lunps and Friable Particles

The percentage of clay lunps and friable particles shall be determined in
conformance wi th ASTM C 142.

3.10.2. 4 Degr adati on Resi stance

Resi stance to degradation of materials shall be determined in conformance
with ASTM C 131 and ASTM C 535. Materials with gradations having 100
percent passing the 25 nm sieve, shall be tested in conformance with ASTM
C 131. Materials having gradations with particles larger than 25 mm shal
be tested in conformance with ASTM C 535.

3.10.2.5 Soundness Test
Soundness tests shall be nade in conformance with ASTM C 88.
3.10.2.6 Percentage of Flat or Elongated Particles

The percentage of flat or elongated particles shall be determined in
conformance with ASTM D 4791.

3.10.3 Ti e I nspection

The Contractor shall be responsible for the quality of the treated ties.
Each tie shall be permanently marked or branded by the producer in
accordance with AWPA M. Each treated wood tie shall be inspected, in
accordance with AWPA M2, for conformance with the specified AWPA standards.
The 100 percent inspection shall be performed by an i ndependent inspection
agency approved by the Contracting Oficer. |Inspection shall be made at
the wood treatnent site. The agency's report of inspection shall accompany
delivery of the ties.

3.10. 4 Exam nati on of Ceotextile

The Contractor shall sanple the geotextile upon delivery to the project
site. Sanpling procedures used shall be those detailed in ASTM D 4759and
ASTM D 4354 with the nunber of sanple units selected from TABLE Il of ASTM
D 4354. An independent testing |aboratory shall performthe index property
tests specified in TABLE Il on each of the sanple units and determ ne
conformance with the mni numrequirenments of TABLE Il. Conformance shal

be determ ned in accordance with ASTM D 4759. Ceotextile seans expected to
performa reinforcement function shall be tested in accordance with ASTM D
4595. The Contracting O ficer may exam ne any geotextiles for defects,
damage, or nonconformance prior to installation. Any geotextile not
nmeeting the m ni mum property requirenents of paragraph GEOTEXTI LE, or
geotextile that is determned to be danaged or defective shall be renoved
fromthe site and shall be replaced with additional geotextile meeting the
requi renents of this specification at no additional cost to the Governnent.
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3.11 I NSPECTI ON AND FI ELD TESTI NG

Quality control inspection and field testing shall be performed by the
Contractor.

3.11.1 Tr ack

I nspection shall be perforned to ensure that all the requirenents of these
specifications are net. Bolted joints shall be inspected for |oose bolts
and for snooth transitions between rails of different sections. Rail, tie
pl ates, and ties shall be checked to ensure that the rail is properly
seated and has full bearing on the tie plate and tie. Upon conpletion of
construction, neasurenments of track gauge, cross level, and alignment shal
be taken and recorded at |east once every 60 m of track centerline |ength.
A copy of these neasurenents shall be provided to the Contracting Oficer

3.11.2 Wl ded Joints - Visual |nspection

Each wel ded joint shall be inspected by the Contractor in the presence of
the Contracting Officer after renoval of the nold and grinding of excess
nmetal. The Contractor shall pay particular attention to surface cracking,
sl ag inclusion, gas pockets, and | ack of fusion. The Contractor shal
correct or replace, at no extra cost to the Governnment, any weld found
defective. The nmethod of correction shall be as approved by the
Contracting O ficer.

3.11.3 Not Used

3.11.4 Thermite Weld Joints Testing

Each thermite weld joint shall be ultrasonically tested follow ng the

vi sual inspection. The nethod of inspection and acceptance shall be in
accordance with AW D1.1. The Contractor shall correct or replace
defective welds, at no additional cost to the Government. The nethod of
correction shall be as approved by the Contracting Officer. U trasonic
testing shall be perforned by the Contractor after the rail has been
installed in track. The testing will determ ne whether or not each weld
neets the criteria of paragraphs Gap and Alignment, Wl d Finishing and
Tol erances, and Weld Quality. WIlds nade in the track which the
Contracting O ficer determines to be unacceptable shall be cut out of the
rail and replaced by a section of newrail and two new welds. Saw cuts
shall be nade at least 150 nm fromthe centerline of the faulty weld.
Repl acenent wel ds and repl acenment rails shall be at the sole expense of the
Contractor. Replacenent welds shall be renunbered as indicated.

Repl acenent wel ds nade in track shall be ultrasonically tested.

3.11.5 I nspection of Geotextile

At the direction of the Contracting Oficer, the Contractor shall renove
the cover material fromthe geotextile at 3 locations per kilonmeter so
that the geotextile may be inspected for damage. At each |ocation, the
cover material shall be renmpved to expose a 1.2 by 1.2 m section of the
geotextile. If punctures, tears, inproper installation, other inpairnent
or damage are found within this section, additional sections shall be
excavated to determ ne the extent of the danage. Damaged geotextile shal
be repaired or replaced and recovered with ballast/subballast at the
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Contractor's expense.
3.11.6 Testing Relay Rai
3.11.6.1 Testing for War

Each relay rail shall be checked for wear by the Contractor's quality
control representative in the presence of the Contracting Oficer after the
material is delivered to the construction site. The Contractor shal

monitor the installation of track for defects in rail and joint bars being
installed. Rail and joint bars that are found to be defective shall not be
installed in track.

3.11.6.2 Testing for Defects

Upon conpl etion of the track construction, the Contractor shall have the
rail tested by ultrasonic nethods. Utrasonic testing shall be done by a
contractor normally engaged in this type of testing with a m ni mumof 5
years of experience. The Contractor shall schedule a rail testing machine
and notify the Contracting O ficer of the type of machine and schedul e.
Contractor furnished rails which are found to be defective at that tine
shal | be renoved and replaced by the Contractor at no additional cost to
the Government. Contractor furnished joint bars and conpromni se joint bars
that are found to be cracked or broken shall be removed and repl aced at no
additional cost to the Government.
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RECORD COF FI ELD WELD

| NSTALLATI ON VELD NUMBER
FI NAL | NSTALLED
LOCATI ON TRACK
STATI ON RAIL Left Ri ght (Grcle)
AM
DATE TI ME PM (Circle)

Al R TEMPERATURE
RAI L TEMPERATURE

F*. VEATHER
F*

VELD KI' T MANUFACTURER

RAI L GAP
NEAREST 1.6 MM

RAIL CUT REQUI RED?
BACK RAI L
MANUFACTURER

YES NO (Gircle)

USED RAIL? YES NO (Gircle)

YEAR/ MONTH ROLLED

HEAT NUMBER

AHEAD RAI L
MANUFACTURER USED RAIL? YES NO (Crcle)
YEAR/ MONTH ROLLED HEAT NUMBER
REMARKS
ULTRASONI C TEST DATE & RESULTS
KIT MG REPRESENTATI VE
PRESENT VEELDI NG FOREMAN
(I'nitial) ( Si gned)
CONTRACTI NG OFFI CER' S
REPRESENTATI VE
PRESENT RECORDER
(I'nitial) ( Si gned)
RECORDER
(I'nitial) ( Si gned)
FOR GOVERNMENT USE ONLY
ULTRASONI C TEST DATE AND RESULTS
*NOTE: Determination will be nade to the nearest 1/2 degree.

-- End of Section --
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SECTI ON 09915

COLOR SCHEDULE
06/ 93
AVENDVENT #0001

PART 1 GENERAL
1.1 GENERAL

This section covers only the color of the exterior and interior materials
and products that are exposed to view in the finished construction. The
word "color" as used herein includes surface color and pattern
Requirenents for quality and nethod of installation are covered in other
appropriate sections of the specifications. Specific |ocations where the
various nmaterials are required are shown on the drawings. Itens not
designated for color in this section may be specified in other sections.
When color is not designated for itenms, the Contractor shall propose a
col or for approval.

1.2 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation
submittals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 14 Sanpl es
Col or board; GA

2 sets of color boards, 120 days after the Contractor is given Notice to
proceed, conmplying with the follow ng requirenents:

a. Color boards shall reflect all actual finish textures, patterns,
and colors required for this contract.

b. Mterials shall be labeled with the finish type, manufacturer's
nane, pattern, and col or reference

c. Sanples shall be on size A4 or 8-1/2 by 11 inch boards with a
maxi num spread of size Al or 25-1/2 by 33 inches for foldouts.

d. Sanples for this color board are required in addition to sanples
requested in other specification sections.

e. Color boards shall be subnmitted to:
ARCHI TECTURAL SECTI ON
DES|I GN BRANCH
FORT WORTH DI STRI CT.
PART 2 PRODUCTS
2.1 REFERENCE TO MANUFACTURER S COLOR

Where color is shown as being specific to one manufacturer, an equival ent
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col or by anot her manufacturer may be submitted for approval. Manufacturers
and materials specified are not intended to linit the selection of equal
colors from ot her nanufacturers.

2.2 COLOR SCHEDULE

The col or schedule lists the colors, patterns and textures required for
exterior and interior finishes, including both factory applied and field
applied col ors.

2.2.1 Exterior Walls

Exterior wall colors shall apply to exterior wall surfaces including
recesses at entrances and projecting vestibules. Conduit shall be painted
to closely match the adjacent surface color. Wall color shall be provided
to match the colors |isted bel ow

a. STONE:
ACMVE; CENTURI ON GREAT LAKE S/ F BLEND.

b. Mort ar :
GRAY

cC. Pai nt :
P1: EIFS SOFFI T TO BE PAI NTED TO MATCH P1; KELLY- MOORE, WB1, CANVAS
VWH TE

P6: SHERW N W LLI AM5; MOCKI NGBI RD SW2006
NOTE: SEE ARCHI TECTURAL DRAW NGS

d. GROUND, ORNAMENTAL, AND SPLI T- FACED Masonry Units (Integrally
Col ored):
GFMJ:.  FEATHERLI TE, TO MATCH BURNI SHED MASONRY UNI T, CHARCOAL
OCMJ:  FEATHERLI TE, TO MATCH BURNI SHED MASONRY UNI T, CHARCOAL
SFCMUL; FEATHERLI TE, TO MATCH BURNI SHED MASONRY UNI T, TERRAZO
SFCMUJ2; FEATHERLI TE, TO MATCH BURNI SHED MASONRY UNI T, CHARCOAL

NOTE: SEE ARCH TECTURAL DRAW NGS FOR PLACEMENT AND BAND
PATTERN.

e. Metal Wall Panels, Hardware, and Associated Trim
BERRI DGE; PARCHVENT

f. EXTERIOR Insul ation and Finish System
El FS1: STO, SMOKED PUTTY 93240
El FS2: STO, STONEHENGE 20817

NOTE: SEE ARCH TECTURAL DRAW NGS FOR PLACEMENT.

h. dass and dazing: SPECH FIED IN SECTI ON 08810 GLASS AND GLAZI NG
2.2.2 Exterior Trim

Exterior trimshall be provided to match the colors |isted bel ow
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a. Doors and Door Franes/ ROLLUP DOORS:
ALUM NUM DARK ANODI ZED BRONZE FI NI SH

STEEL: TO BE PAI NTED TO MATCH P6, SHERW N W LLI AMS MOCKI NGBI RD
SW2006.

ROLL- UP DOORS: TO BE PAINTED TO MATCH ADJACENT WALL COLOR

b. Wndows (mullion, muntin, sash, trim and sill):
DARK ANCDI ZED BRONZE FI NI SH

e. Downspouts, Cutter, Louvers, and Fl ashings:
TO MATCH STANDI NG SEAM METAL ROOF; BERRI DGE, PARCHVENT

f. Handr ai | s:
PAI NTED TO MATCH STANDI NG SEAM METAL ROCF.

g. Soffits and Ceilings:
PAI NTED TO MATCH P1; KELLY MOORE, W51 CANVAS WHI TE

h. Si ghage:

EXTERI OR SI GNS ARE SPECI FI ED I N SECTI ON 10430 EXTERI OR Sl GNAGE
SI GNAGE SHALL MATCH PHASE | & I

j. Caul king and Seal ant s:
TO MATCH ADJACENT WALL COLOR

2.2.3 Ext eri or Roof
Roof col or shall apply to exterior roof surfaces including sheet netal
fl ashi ngs and copi ngs, mechanical units, roof trim pipes, conduits,
el ectrical appurtenances, and simlar itenms. Roof color shall be provided

to match the colors |listed bel ow

a. Met al :
BERRI DGE, PARCHVENT

2.2.4 Interior Floor Finishes

Flooring materials shall be provided to match the colors |isted bel ow

c. Vinyl Conposition Tile:
VCT1l; ARMSTRONG PEARL WHI TE #51803
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VCT2; ARMBTRONG, CHARCOAL #51915
VCT3; ARMSTRONG, CRANBERRY RED #51815

NOTE: SEE ARCH. DRAW NGS FOR PATTERN.

h. Ceramc Tile:
CT2; DAL-TILE, KEYSTONES, DK-04 FLINTLOCK, 25 X 25mm
CT7; DAL-TILE, KEYSTONES, DK-26 DARK GRAY, 25 X 25mm
CT9; DAL-TILE, KEYSTONES, DK-335 PORCELAIN, 25 X 25mm

NOTE: |IN TO LET AREAS AND JANI TOR CLOSET, PAINT WALL ABOVE
WAI NSCOT P2, SHERWN W LLI AMS WHI TE CLI FFS SWL024 UNLESS OTHERW SE

| NDI CATED ON DRAW NGS. SEE ARCH. DRAW NGS FOR CERAM C TI LE
PATTERN.

j. Gout:
GTI1; CUSTOM BUI LDI NG PRODUCTS, #9 NATURAL GRAY

n. Concrete: W HARDNER
2.2.5 Interior Base Finishes

Base materials shall be provided to match the colors listed bel ow

a. Resilient Base and Edge Strips:
RB1; JOHNSONI TE, CB-40 BLACK

c. Ceramc Tile:
CT4; MB-4C BUI LT-UP BASE; DAL-TILE, KEYSTONES D311 EBONY 25 X 25mm

e. G out:
GT1; CUSTOM BUI LDI NG PRODUCTS, #9 NATURAL GRAY
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2.2.6 Interior Wall Finishes

Interior wall color shall apply to the entire wall surface, including
reveal s, vertical furred spaces, grilles, diffusers, electrical and access
panel s, and piping and conduit adjacent to wall surfaces unless otherw se
specified. Items not specified in other paragraphs shall be painted to

mat ch adj acent wall surface. Wall materials shall be provided to match the
colors listed bel ow

a. Paint:
P1; KELLY-MOORE, WB1l, CANVAS WHI TE (FACI LI TY SCALE HOUSE & SHED
ONLY)
P2; SHERWN W LLI AMS, WH TE CLI FFS SW 1024
P3; SHERW N W LLI AMS, SKYLI NE STEEL SWL015
P4; KELLY- MOORE, AC28-N

b. I NSUL METAL PANEL:
| MP; Berridge, Parchnment

d. Ceranmic Tile:
CT1; DAL-TILE, ACCENTIALS, D115 FOG 75 X 75 mm
CT3; DAL-TILE, ACCENTIALS DP-263 BLUSH M ST 75 X 75mm
CT4; DAL-TILE, KEYSTONES D311 EBONY 25 X 25 mm
CT5; DAL-TILE, KEYSTONES D017 RED 25 X 25mm
CT6; DAL-TILE, KEYSTONES D055 CANARY 25 X 25mm
CT8; DAL-TILE, LINER, K111 BLACK 12 X 150mm

NOTE: SEE ARCH. DRAW NGS FOR PATTERN.

e. Ceramc Tile Gout:
GT2; CUSTOM BUI LDI NG PRODUCTS, #386 OYSTER GRAY

f. EXTERI OR | NSULATI ON FI NI SH SYSTEM
STO SMOKED PUTTY 93240
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2.2.7 Interior Ceiling Finishes
Ceiling colors shall apply to ceiling surfaces including soffits, furred
down areas, grilles, diffusers, registers, and access panels. Ceiling
color shall also apply to joist, underside of roof deck, and conduit and
pi pi ng where joists and deck are exposed and required to be painted.
Ceiling materials shall be provided to match the colors |isted bel ow

a. Acoustical Tile and Gid:
ATCl; ARMSTRONG CROSSGATE LI NEAR BEVELED, VWH TE

b. Pai nt :
P1; KELLY- MOORE, W51 CANVAS VWH TE

c. LINEAR METAL CEl LI NG
I NTERFI NI SH; TO MATCH P1, KELLY MOORE, W51, CANVAS WHI TE

2.2.8 Interior Trim
Interior trimshall be provided to match the colors |isted bel ow
a. Doors:
STEEL; PAI NTED TO MATCH ADJACENT WALLS
WOOD;  STAI NED, DARK RED MAHONGANY

b. Door Franes:
P2; SHERWN W LLI AMS, WHI TE CLI FFS SWL.024

c. Wndows (mullion, nmuntin, sash, trim and stool):
P2; SHERWN WLLI AM5, WHI TE CLI FFS SW1024

d. Wndow Sills:
P2; SHERWN W LLI AMS, WHI TE CLI FFS SWL.024

e. Fire Extinguisher Cabinets:
STAI NLESS STEEL

f. Handr ai | s:
P6; SHERW N W LLI AMS, MOCKI NGBl RD SW2006

2.2.9 Interior Wndow Treat nent
W ndow treatments shall be provided to match the colors |listed bel ow.

a. Hori zontal Bl i nds:
LEVOLOR, RI VI ERA 136 ANTIQUE WHI TE, 25mm 8 GAUGE ALUM NUM

NOTE: ALL EXTERI OR W NDOWS TO HAVE M NI - BLI NDS | NSTALLED
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2.2.10 Interior Mscellaneous
M scel | aneous itenms shall be provided to match the colors |listed bel ow.

a. Toilet Partitions and Urinal Screen:
COMTEC | NDUSTRI ES, M DNI TE BLACK, #S205

b. Pl asti c Lam nate:
PL1; NEVAMAR, BIRCH MATRI X, MR-6-8T
PL2; NEVAMAR, CGRAY MATRI X, MR-6-1T
PL3; NEVAMAR, BLACK PEARL, S-6-14T
NOTE: SEE ARCH. DRAW NGS FOR | NSTALLATI ON PLACEMENT.

c. Signage Message Col or (excludi ng handi capped signage):
TO MATCH PHASE | & I

d. Signage Background Col or (excludi ng handi capped si gnhage):
TO MATCH PHASE | & I

e. Lockers:
P4; TO MATCH KELLY- MOORE, AC28-N

g. WALL/Corner Cuards:
CLEAR ACRYLI C FI NI SH

NOTE: SEE ARCH. DRAW NGS FOR PLACEMENT
h. wWall Switch Handl es and Standard Receptacl e Bodi es:
STAI NLESS STEEL

i. El ectrical Device Cover Plates and Panel s:
STAI NLESS STEEL

j. GRILLS AND/ OR DI FFUSERS:
GRI LLS AND/ OR DI FFUSERS ON GYPSUM BOARD TO BE PAI NTED TO MATCH
ADJACENT CEI LI NG OR WALL COLCR

k. DUCTS:
EXPOSED DUCTS SHALL BE PAI NTED P1, KELLY MOCRE, CANVAS WHI TE

3.1 ROOM COLOR AND FI NI SH SCHEDULE
I - ENG NE MAI NTENACE FACI LI TY
Area: RM E101 OFFI CE

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : RB1 VCT1 P2 P2 P2 P2 ACT1
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Area: RM E102 Repair Bay

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl . : CONC I WP I MP I MP I MP ES (P1)
P3 P3 P3 P3

Note: \WAinscot paint height at 1200mm Al doors to be painted P6 except
rolling doors and hood that are to be painted to match I MP (I nsul Metal
Panel) in a sem -gloss finish. Exposed structural ridge franme and end wal |
support to be painted P1. Handrails to be painted P6 in a gloss finish.
Exposed roof, structural and deck to be painted P1 in a seni-gloss finish.

Area: RM E103 Repair Bay

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl . : CONC I WP I MP I MP I MP ES (P1)
P3 P3 P3 P3

Note: \WAinscot paint height at 1200mm Al doors to be painted P6 except
rolling doors and hood that are to be painted to match I MP (I nsul Metal
Panel) in a sem -gloss finish. Exposed structural ridge franme and end wal |
support to be painted P1. Handrails to be painted P6 in a gloss finish.
Exposed roof, structural and deck to be painted P1 in a seni-gloss finish.

Ar ea: RM E104 Corri dor

BASE FLOOR A WAL B WLL CWLL DWLL CEILING
Mat | . : CONC P2 P2 P2 P2 P1
P4 P4 P4 P4

Note: \WAinscot color P4 fromfloor to 1200mm P2 renai ning wall above.

Ar ea: RM E105 Mens Toil et

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl . : Cr4 CT2 P2 P2 P2 P2 P1
Cr7 CT3 CT3 CT3 CT3
C19 Cr4 Cr4 Cr4 Cr4
CT5 CT5 CT5 CT5
CT6 CT6 CT6 CT6
CT8 CT8 CT8 CT8

Note: Ceranmic Tile (CT) wainscot fromfloor to 1200nm painted P2 above
wai nscot in sem-gloss finish. See Arch. Drawi ngs for Wall and Fl oor
patterns.

Ar ea: RM E106 Wnens Toi |l et

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : Cr4 CT2 P2 P2 P2 P2 P1
Cr7 CT3 CT3 CT3 CT3
C19 Cr4 Cr4 Cr4 Cr4
CT5 CT5 CT5 CT5
CT6 CT6 CT6 CT6
CT8 CT8 CT8 CT8

Note: Ceranmic Tile (CT) wainscot fromfloor to 1200nm painted P2 above
wai nscot in sem-gloss finish. See Arch. Drawi ngs for Wall and Fl oor
patterns.

Ar ea: RM E107 Jani tor
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
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Matl.: CT4 CONC P2 P2 P2 P2 P1
CT1 CT1 CT1 CT1

Note: Ceranmic Tile (CT) wainscot fromfloor to 1800nm painted P2 above
wai nscot in sem-gloss finish. Storage shelvings shall match P1.

Ar ea: RM E108 El ectrical Room
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl.: RB1 VCT1 P2 P2 P2 P2 ES

Ar ea: RM E109 Conmmi cati ons
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl.: RB1 VCT1 P2 P2 P2 P2 ES

Ar ea: RM E110 Sol vent Wash

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl.: CT1 CONC P2 P2 P2 P2 P1
Cr1 Cr1 Cr1 Cr1

Note: Ceranmic Tile (CT) wainscot fromfloor to 1200nm painted P2 above
wai nscot in sem-gloss finish.

Ar ea: RM E111 Mechani cal
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : CONC P3 P3 P3 P3 P1

Area: RME112 O Storage
BASE FLOOR A WALL B WVALL C WALL D WALL  CEI LING
Matl . : CONC P3 P3 P3 P3 P1
Note: \WAinscot to be painted with an epoxy paint fromfloor to 1800nm
Area: RM E113 Punp Room
BASE FLOOR A WALL B WVALL C WALL D WALL  CEI LING
Matl . : CONC P3 P3 P3 P3 P1
11 - VEH CLE WASH

Area: RM V101 Wash Bay

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : CONC P3 P3 ES(P1)
Area: RM V102 Wash Bay
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : CONC P3 P3 ES(P1)
Area: RM V103 Equi prrent Room
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : CONC P3 P3 P3 P3 ES(P1)
Area: RM V104 Mech/ El ectrical Room
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : CONC P3 p3 P3 p3 ES(P1)
Area: RM V105 Mens Toil et
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : CT4 CT2 P2 P2 P2 P2 P1
CT7 CT3 CT3 CT3 CT3
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C19 Cr4 Cr4 Cr4 Cr4
CT5 CT5 CT5 CT5
CT6 CT6 CT6 CT6
CT8 CT8 CT8 CT8

Note: Ceranmic Tile (CT) wainscot fromfloor to 1200nm painted P2 above
wai nscot in sem-gloss finish. See Arch. Drawi ngs for Wall and Fl oor
patterns.

Ar ea: RM V106 Wnens Toi |l et

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl . : Cr4 CT2 P2 P2 P2 P2 P1
Cr7 CT3 CT3 CT3 CT3
C19 Cr4 Cr4 Cr4 Cr4
CT5 CT5 CT5 CT5
CT6 CT6 CT6 CT6
CT8 CT8 CT8 CT8

Note: Ceranmic Tile (CT) wainscot fromfloor to 1200nm painted P2 above
wai nscot in sem-gloss finish. See Arch. Drawi ngs for Wall and Fl oor
patterns.

Area: RM V107 Wash Bay

BASE FLOOR A WALL B WALL C WALL D WALL  CEI LI NG
Matl . : CONC P3 P3 ES( P1)
Area: RM V108 Wash Bay
BASE FLOOR A WALL B WALL C WALL D WALL  CEI LI NG
Matl . : CONC P3 P3 ES( P1)
11 - DRRF

Area: RM D101 Reception

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl.: RB1 VCT1 P2 P2 P2 P2 ACT1
VCT2 P3 P3 P3 P3
VCT3

Note: See Arch. Drawings for VCT pattern and counter/cabinet details.
Acoustical Ceiling pattern shall be installed with rib pattrn perpendicul ar
to the north side. Wiinscot shall be P3 fromfloor to 1200mm

Area: RM D102 TCCCI S Area
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl.: RB1 VCT1 P2 P2 P2 P2 ACT1

Ar ea: RM D103, 109 Corri dor

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl.: RB1 VCT1 P2 P2 P2 P2 ACT1
VCT2 P3 P3 P3 P3
VCT3

Note: See Arch. Drawi ngs for VCT pattern. Acoustical Ceiling pattern shall
be installed with rib pattrn perpendicular to the north side. Wiinscot shall
be P3 fromfloor to 1200nm

Ar ea: RM D104 Docunent ati on
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
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Matl.: RBL VCT1 P2 P2 P2 P2 ACT1
Area: RM D105 Unit
BASE FLOOR A WALL B WALL C WALL D WALL  CEI LI NG
Matl.: RBL VCT1 P2 P2 P2 P2 ACT1
Area: RM D106 Vendi ng
BASE FLOOR A WALL B WALL C WALL D WALL  CEI LI NG
Matl.: RBL VCT1 P4 P4 P4 P4 ACT1
VCT2 P1
VCT3
Note: See Arch. Drawi ngs for VCT pattern. Acoustical Ceiling pattern shall

be installed with rib pattrn perpendicular to the north side.
to 1200mMm

be P3 from fl oor

Wi nscot shal |

Area: RM D107 Unisex Toil et
BASE FLOOR A WALL B WALL C WALL D WALL  CEI LI NG
Matl . : CT4 C17 P2 P2 P2 P2 P1
CT3 CT3 CT3 CT3
CT4 CT4 CT4 CT4
CT5 CT5 CT5 CT5
CT6 CT6 CT6 CT6
CT8 CT8 CT8 CT8
Note: Ceranmic Tile (CT) wainscot fromfloor to 1200nm painted P2 above
wai nscot in sem-gloss finish. See Arch. Drawings for wall pattern.
Area: RM D108 Break Room
BASE FLOOR A WALL B WALL C WALL D WALL  CEI LI NG
Matl.: RBL VCT1 P2 P4 P2 P2 ACT1
VCT2
VCT3
Area: RM D110 El ectrical Room
BASE FLOOR A WALL B WALL C WALL D WALL  CEI LI NG
Matl . : CONC P3 P3 P3 P3 P1
Area: RM D111 Communi cations Room
BASE FLOOR A WALL B WALL C WALL D WALL  CEI LI NG
Matl . : RB1 VCT1 P3 P3 P3 P3 P1
Area: RM D112 Janitor
BASE FLOOR A WALL B WALL C WALL D WALL  CEI LI NG
Mat | . : Cr4 C17 P2 P2 P2 P2 P1
CT1 CT1 CT1 CT1
Note: Ceranmic Tile (CT) wainscot fromfloor to 1800nm painted P2 above
wai nscot in sem-gloss finish. See Arch. Draw ngs.
Area: RM D113 Mechani cal Room
BASE FLOOR A WALL B WALL C WALL D WALL  CEI LI NG
Mat | . : RB1 VCT1 P3 P3 P3 P3 ES
Area: RM D114 Male Latrine
BASE FLOOR A WALL B WALL C WALL D WALL  CEI LI NG
Mat | . : Cr4 C12 P2 P2 P2 P2 P1
C17 CT3 CT3 CT3 CT3

SECTI ON 09915 Page 11



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003

C19 Cr4 Cr4 Cr4 Cr4
CT5 CT5 CT5 CT5
CT6 CT6 CT6 CT6
CT8 CT8 CT8 CT8

Note: Ceranmic Tile (CT) wainscot fromfloor to 1200nm painted P2 above
wai nscot in sem-gloss finish. See Arch. Drawings for wall and floor pattern.

Ar ea: RM D115 Urinal Area

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl . : Cr4 CT2 P2 P2 P2 P2 P1
Cr7 CT3 CT3 CT3 CT3
C19 Cr4 Cr4 Cr4 Cr4
CT5 CT5 CT5 CT5
CT6 CT6 CT6 CT6
CT8 CT8 CT8 CT8

Note: Ceranmic Tile (CT) wainscot fromfloor to 1200nm painted P2 above
wai nscot in sem-gloss finish. See Arch. Drawings for wall and floor pattern.

Area: RM D116 Lavatory Area

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl . : Cr4 CT2 P2 P2 P2 P2 P1
Cr7 CT3 CT3 CT3 CT3
C19 Cr4 Cr4 Cr4 Cr4
CT5 CT5 CT5 CT5
CT6 CT6 CT6 CT6
CT8 CT8 CT8 CT8

Note: Ceranmic Tile (CT) wainscot fromfloor to 1200nm painted P2 above
wai nscot in sem-gloss finish. See Arch. Drawings for wall and floor pattern.

Area: RM D117 Entry

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl . : Cr4 CT2 P2 P2 P2 P2 P1
Cr7 CT3 CT3 CT3 CT3
CT19 Cr4 Cr4 Cr4 Cr4
CT5 CT5 CT5 CT5
CT6 CT6 CT6 CT6
CT8 CT8 CT8 CT8

Note: Ceranmic Tile (CT) wainscot fromfloor to 1200nm painted P2 above
wai nscot in sem-gloss finish. See Arch. Drawings for wall and floor pattern.

Ar ea: RM D118 Exterior Al cove
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : CONC El FS1 El FS1 El FS1 El FS1

Area: RM D119 Entry

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : Cr4 CT2 P2 P2 P2 P2 P1
CT7 CT3 CT3 CT3 CT3
C19 Cr4 Cr4 Cr4 Cr4
CT5 CT5 CT5 CT5
CT6 CT6 CT6 CT6
CT8 CT8 CT8 CT8
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Note: Ceranmic Tile (CT) wainscot fromfloor to 1200nm painted P2 above
wai nscot in sem-gloss finish. See Arch. Drawings for wall and floor pattern.

Ar ea: RM D120 Fenml e Latri ne

BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl . : Cr4 CT2 P2 P2 P2 P2 P1
Cr7 CT3 CT3 CT3 CT3
C19 Cr4 Cr4 Cr4 Cr4
CT5 CT5 CT5 CT5
CT6 CT6 CT6 CT6
CT8 CT8 CT8 CT8

Note: Ceranmic Tile (CT) wainscot fromfloor to 1200nm painted P2 above
wai nscot in sem-gloss finish. See Arch. Drawings for wall and floor pattern.

Area: RM D121 Storage
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Matl . : RB1 VCT1 P2 P2 P2 P2 P1

Il - FACLITY SCALE HOUSE & SHED
Area: RM S101 Control Room
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : RB1 VCT1 P1 P1 P1 P1 P1
Area: RM S102 Storage Room
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : RB1 VCT1 P1 P1 P1 P1 P1
IV - Tower
Area: RM T101 Control Room
BASE FLOOR A WALL B WALL C WALL D WALL CEl LI NG
Mat | . : RB1 VCT1 P2 P2 P2 P2 P1

Ar ea: RM T102 Observati on Deck

BASE FLOOR A WALL B WALL C WALL D WALL  CEI LI NG
Matl . : St eel P3 P3 P3 P3 MTL
Grating

PART 3  EXECUTI ON (Not Appl i cabl e)

-- End of Section --
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SECTI ON 14601

CRANE, GANTRY, TOP RUNNI NG 4- TON MAXI MUM CAPACI TY
04/ 94
Amrendnent 0001

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATl ON ( AFBMA)

AFBMVA Std 9 (1990) Load Ratings and Fatigue Life for
Bal | Bearings

AFBMVA Std 11 (1990) Load Ratings and Fatigue Life for
Rol | er Beari ngs

AMERI CAN GEAR MANUFACTURERS ASSOC!I ATI ON ( AGWVA)

AGVA 390. 03a (1980; Errata 1983; R 1988) Gear Handbook
Gear Cassification, Materials and
Measuring Methods for Bevel, Hypoid, Fine
Pitch Worngearing and Racks Only as
Unassenbl ed CGears (Partially replaced by
AGVA 2000- A)

AGVA 2000- A (1988; Errata Jan 89, Errata Jul 90) Cear
O assification and | nspecti on Handbook,
Tol erances & Measuring Methods for
Unassenbl ed Spur and Helical Gears
(including Metric Equival ents)

AGVA 2001-C (1995) Fundanental Rating Factors &
Cal cul ati on Methods for Involute Spur and
Hel i cal Gear Teeth

AGVA 6010-F (1997) Standard for Spur, Helical,
Herri ngbone and Bevel Enclosed Drives

AGVA 6019- E (1989; R 1994) Cearnotors Using Spur,
Helical, Herringbone, Straight Bevel, or
Spiral Bevel Gears

AGVA 6021-G (1989; R 1994) Shaft Mounted and Screw
Conveyer Drives Using Spur, Helical and
Herri ngbone Cears
AVMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)
Al SC Pub No. S329 (1985; Appx A Jun 1994) Allowable Stress

Desi gn Specification for Structural Joints
Usi ng ASTM A 325 or A 490 Bolts
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AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANS| C80.1

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

(1995) Rigid Steel Conduit - Zinc Coated

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

159

325

325M

490

490M

668/ A 668M

209

209M

438/ B 438M

439

612

(1983; R 1993) Autonotive Gay lron
Casti ngs

(1997) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M nimum Tensile
Strength

(1997) Hi gh-Strength Bolts for Structural
Steel Joints (Metric)

(1997) Heat-Treated Steel Structural
Bolts, 150 ksi M nimum Tensile Strength

(1993) Hi gh-Strength Steel Bolts, C asses
10.9 and 10.9.3, for Structural Steel
Joints (Metric)

(1996) Steel Forgings, Carbon and All oy,
for General Industrial Use

(1996) Al umi num and Al unmi num Al | oy Sheet
and Pl ate

(1995) Al umi num and Al unmi num Al | oy Sheet
and Pl ate

(1995a) Sintered Bronze Bearings
(G 1-1npregnat ed)

(1995) Iron-Base Sintered Bearings
(G 1-1npregnat ed)

(1996) Iron Bronze Sintered Bearings
(G 1-1npregnat ed)

ASNVE | NTERNATI ONAL ( ASME)

ASME B30. 2

AWS D1.

(1996) Overhead and Gantry Cranes Top
Running Bridge, Single or Miltiple Grder
Top Running Troll ey Hoi st

AMERI CAN VELDI NG SOCI ETY ( AVWB)

1

AWS D14. 1

(1998) Structural Wl ding Code - Steel

(1997) wWelding Industrial and M1l Cranes
and Ot her Material Handling Equi pnent

COMVERCI AL | TEM DESCRI PTI ONS ( Cl D)
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Cl D A- A-55810 (Apr 1996) Conduit, Metal, Flexible
ELECTRONI C | NDUSTRI ES ASSCCI ATI ON (El A)
El A 397 (1972; R 1979; 397-1 1980) Reconmended
Standard for) Thyristors
FEDERAL SPECI FI CATI ONS (FS)
FS RR-W 410 (Rev Db Am1) Wre Rope and Strand
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE Std 597 (1983; R 1992) Practices and Requirenents
for General Purpose Thyristor for DC Drives

MATERI AL HANDLI NG | NDUSTRY ( MHI)
VH CMAA 70 (1994) Electric Overhead Traveling Cranes

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)

NEVA AB 1 (1993) Mol ded Case Circuit Breakers and
Mol ded Case Switches

NEMA I CS 1 (1993) Industrial Controls and System

NEMA I CS 2 (1993) Industrial Control and Systens:

Controllers, Contactors and Overl oad
Rel ays, Rated Not Mdre Than 2000 Volts AC
or 750 Volts DC

NEMA I CS 3 (1993) Industrial Control and Systens:
Factory Built Assenblies

NEMVA I CS 4 (1993 Rev Industrial Control and Systens:
Term nal Bl ocks

NEMA | CS 6 (1993) Industrial Control and Systens:
Encl osures

NEMVA MG 1 (1993; Rev 1; Rev 2; Rev 3; Rev 4)) Mtors
and Generators

NEMA ST 1 (1988; R 1994) Specialty Transforners
(Except General - Purpose Type)

NEMA WC 3 (1992; Rev 1) Rubber-Insulated Wre and
Cabl e for the Transmni ssion and
Distribution of Electrical Energy

NEMA WC 7 (1988; Rev 1; Rev 2)
Crossl i nked- Ther noset ti ng-
pol yet hyl ene-insul ated Wre and Cable for
the Transm ssion and Distribution of
El ectri cal Energy
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NEMA WC 8 (1988; Rev 1;Rev 2; Rev 3)
Et hyl ene- Propyl ene- Rubber- I nsul ated Wre
and Cabl e for the Transmni ssion and
Distribution of Electrical Energy
NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
UNDERWRI TERS LABCRATORI ES (UL)
UL 489 (1996) Ml ded-Case Circuit Breakers,

Mol ded- Case Switches, and Circuit-Breaker
Encl osur es

UL 943 (1993; Rev thru May 1998) G ound- Fault
Circuit-Interrupters

UL 1004 (1994; Rev thru Dec 1997) Electric Mtors

UL 1449 (1996; Rev thru Qct 1998) Transient

Vol t age Surge Suppressors
1.2  SYSTEM DESCRI PTI ON
1.2.1 Ceneral Requirenents
1.2.1.1 St andard Products

Mat eri al s and equi pment shall be standard products of manufacturers

regul arly engaged in the fabrication of cranes and shall essentially
duplicate items which have been in satisfactory use for at l|east 2 years
prior to bid opening. Any conpany licensed by a crane manufacturer to
manuf acture cranes bearing their nanme shall have the design and components
approved by the licensor prior to submission to the Government for approval.

1.2.1.2 Narmepl at es

Each nmaj or conponent of equi prent shall have the nmanufacturer's nane,
address, type or style, nodel or catal og nunber, and serial nunber on a
nmetal plate secured to the equi pment.

1.2.1.3 Verification of D nensions

The Contractor shall verify all dimensions in the field and shall advise
the Contracting Oficer of any discrepancy before perforning any work.

1.2.1.4 Vel di ng

Wel di ng shall be in accordance with qualified procedures using AW D14.1 as
nodi fied. Witten welding procedures shall specify the Contractor's
standard di nensi onal tolerances for deviation fromcanber and sweep and
such tol erances shall not exceed those specified in AW D14.1. Al welding
shal |l be performed indoors. Welders and wel di ng operators shall be
qualified in accordance with AW D1.1 or AWS D14.1. Allowable stress

val ues shall be in accordance with MHI CMAA 70.

1.2.2 Design Criteria
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The cranes shall be designed to operate in the spaces. (AMVH1)

1.2.2.1 Classification

The crane shall be designed and constructed to MHI CMAA 70 Class B
Service requirenents for operation in outdoor nonhazardous environment.

1.2.2.2 Rat ed Capacity and Speeds
The rated capacity of the crane shall be 2.03 nmetric tons. The | ower |oad
bl ock and hook shall not be considered part of the rated capacity. Rated

speeds (in mms) for the hoist, gantry and trolley shall be as foll ows:

Rat ed Speeds

Maxi mum
Mai n Hoi st 50
Trol | ey 100
Gantry 175

1.2.2.3 Capacity Pl ates

Two capacity plates shall be provided, one for each side of the gantry.
Each plate shall be lettered to indicate the total rated hoi sting capacity
of the crane. All lettering shall be of sufficient size to be easily read
fromthe floor. Each [ower |oad block shall be marked with the hoist rated
capacity.

1.2.2.4 Stability

The gantry crane shall have a minimum factor of safety of 1.25 against
overturni ng under each condition of |oading stated in paragraph 3.3.2.4 of
MH CMAA 70. Counterweights shall be provided if necessary to obtain the
required stability.

1.3 SUBM TTALS
Covernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCOCEDURES:

SD- 01 Dat a

Gantry Crane System GA
A complete list of equipnent and materials, including manufacturer's
descriptive data and technical literature, perfornmance charts and curves,
catal og cuts, and installation instructions.
Spare Parts; FIO
Spare parts data for each different itemof material and equi pnent

specified, after approval of the detail drawi ngs and not |ater than 3nonths
prior to the date of beneficial occupancy. The data shall include a
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conplete list of parts and supplies, with current unit prices and source of
supply.

SD-06 Instructions

Gantry Crane System FIO

Di agrams, instructions, and other sheets proposed for posting.
SD- 09 Reports

Accept ance Testing; GA

Test reports in booklet formshowing all field tests perforned to adj ust
each conponent and all field tests perforned to prove conpliance with the
speci fied performance criteria, upon conpletion and testing of the
installed system The report shall include the information as required by
par agr aph ACCEPTANCE TESTI NG

SD- 18 Records
Hooks; GA.

Record of hook material and any heat treatnment performed shall be stanped
on the hook shank or docunented in certification papers furnished with the
hooks.

SD-19 (Operation and Mi ntenance Manual s
Gantry Crane System GA

Si x copies of operation manuals and six copies of maintenance manual s shal
be supplied for the equi pment furnished. One conplete set shall be

furni shed prior to performance testing and the remmi nder upon acceptance.
Operation manual s shall detail the step-by-step procedures required for
system startup, operation, and shutdown. Operation manuals shall include
t he manufacturer's name, nodel nunber, parts list, and brief description of
all equi pnent and their basic operating features. Operation manuals shal
i nclude a copy of the acceptance test report for information and future
reference. Operation manuals shall include an overall description of the
system descri bi ng any uni que features that may need special attention

Mai nt enance manual s shal |l provide step-by-step description of routine

mai nt enance procedures, possible breakdowns and repairs, and

t roubl eshooti ng gui des. Maintenance manual s shall include piping | ayout
di agranms, equi pnent | ayout diagrans, and detailed wiring and contro
di agrams of the systemas installed. Mintenance manuals shall include a

spare parts list of manufacturer's recommended spare parts that should be
mai nt ai ned on-site and any long lead tine itenms should be clearly
identified. Operation and mai ntenance manual s shall be approved prior to
the field training course.

1.4 DELI VERY AND STORAGE
Equi prent delivered shall be placed in indoor storage, protected fromthe

weat her, hunmidity and tenperature variations, dirt and dust, or other
cont ami nant s.
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PART 2 PRCODUCTS
2.1 STRUCTURAL MATERI ALS
2.1.1 Bolts, Nuts, and Washers

Bolts, nuts, and washers shall conformto ASTM A 325Mbolts. High
strength bolted connections shall conformto the requirenents of Al SC Pub
No. S329, except that ASTM A 490M bolts shall not be used. No gal vani zed
bolts shall be used.

2.1.2 Gantry Grders

Gantry girders shall be w de flange beamnms, standard |-Beans, reinforced
beanms or sections fabricated fromrolled plates and shapes.

2.1.3 Gantry Rails

The gantry rail shall be fastened to the top cover plate with wel ded cli ps.
Gantry rail joints shall be bolted using standard joint bars. Rail joints
shal | be staggered.

2.1. 4 End Ties and Gantry G rder End Connections

Hori zontal gusset plates shall be provided at the elevation of the top and
bottomend tie flanges for connection to girder ends. End connections
shal | be nmade using high-strength bolts. Body bound bolts fitted in
drilled and reaned hol es shall be used to maintain the crane square.

2.1.5 Gantry End Trucks

End trucks shall be fabricated fromstructural steel providing a rigid
structure and shall be the rotating or fixed axle type. Jacking pads
shal | be provided for renoval of wheel assenblies.

2.1.6 Trol Il ey Frane

Trolley frane shall consist of two structural steel side frames or trucks
wel ded together with one or nore structural steel load girts to forma
one-pi ece unit. Pads shall be provided for the use of jacks or wedges when
changi ng truck wheel s.

2.1.7 St ops and Bunpers

Bunpers shall be provided on the gantry to engage bunpers |ocated at the
ends of the runway rails. Bunpers shall be provided on the trolley to
engage bunpers located at the ends of the gantry rails. Stops shall be
| ocated to permit maxi mumgantry and trolley travel. Structural stops and
bunpers shall be designed and installed in accordance with MHI CMAA 70.

2.1.8 del eted (AME1)

2.1.9 Runway Rails

The runway rails for the gantry travel shall be of the size reconmended by
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t he crane manufacturer and shall be in accordance with WH CMAA 70.

2.1.10 delete (AM#1)

2.2  MECHANI CAL EQUI PVENT
2.2.1 Drives
2.2.1.1 Gantry Drives
Gantry drives shall be A-4 drive arrangement as specified in MH CMAA 70.
2.2.1.2 Trolley Drives
The trolley shall have a drive arrangenent that has two wheels driven.
2.2.2 Load Bl ocks
2.2.2.1 Mai n Hoi st Load Bl ocks

Load bl ocks shall be of steel construction. The |oad block frame shall be
conpl etely encl osed except for rope openings. Load bl ocks shall be
provided with a forged steel crosshead, separate fromthe sheave pin, wth
swi vel mounting for the hook. Sheave bearing lubrication fittings shall be
recessed within the sheave pin or adequately guarded to prevent damage.

2.2.2.2 Hook Assenbly

Hooks shall be single barbed and shall be made of forged steel conplying
with ASTM A 668/ A 668M Al l hooks shall be fitted with safety | atches
designed to preclude inadvertent displacenent of slings fromthe hook
saddl e. No painting or welding shall be performed on the hook. Hooks are
required to be periodically disassenbl ed, inspected, and nondestructively
tested; therefore the hook nut shall be secured by a set screw or other
simlar, easily renovabl e securing device, but shall not be welded. Hooks
shall be comrercially rated and shall have a m ni mum proof | oad of twice
the safe working | oad and have a m ni num strai ghtening | oad of four tinmes
t he safe working | oad.

2.2.3 Hoi sting Ropes

Hoi sting ropes shall be regular lay, preformed, uncoated, inmproved or extra
i mproved plow steel, 6 by 37 construction, with independent wire rope core
conformng to FS RR-W 410, Type |, Cass 3. The hoisting ropes shall be
sel ected such that the rated capacity | oad plus the |oad bl ock wei ght
di vided by the nunber of parts of rope shall not exceed 20 percent of the
certified breaking strength of the rope. Hoisting ropes shall be secured
to the hoist drumso that no |l ess than three waps of rope remain at each
anchorage of the hoist drumat the extreme |ow position (linmt switch stop).

2.2.4 Sheaves
Sheaves shall be of cast steel, forged, rolled, or welded structural steel

Sheave grooves shall be accurately machi ned, snoothly finished, and free
of surface defects.
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2.2.5 Hoi st Druns

Hoi st drums shall be of welded rolled structural steel, cast steel, or
seanm ess steel pipe. Drunms shall be machi ned and provided wth grooves,
i ncluding two dead grooves at each of the two anchor points.

2.2.6 Cearing

CGearing shall be of the enclosed (gear reducers) or open type. The gears
and pinions shall be spur, helical, or herringbone type only, and shall be
forged, cast or rolled steel, except that drum gears nay be of wel ded
construction.

2.2.6.1 CGear Reducers

CGear reducers shall be the standard itenms of manufacturers regularly
engaged in the design and manufacture of gear reducers, or they shall be

i ntegral components of standard hoists or hoist/trolley units of

manuf acturers regularly engaged in the design and manufacture of hoists or
hoist/trolley units. GCear reducers shall be designed, manufactured, and
rated in accordance with AGVA 6010-F, AGVA 6019-E, or AGVA 6021-  for
trolley drives only), as applicable.

2.2.6.2 Open Gearing

Open gears shall be enclosed with safety guards provided w th openings
with covers for inspection and access for grease |ubrication.

2.2.7 Br akes

Brakes shall be shoe or disc with thermal capacity suitable for Class B
Service. Shoe and disc brakes shall be spring set and electrically

rel eased by a continuously rated direct acting nmagnet. All brakes shall be
self-aligning and provide for easy adjustment for torque setting and |ining
wear. Brake wheels shall be cast iron confornming to ASTM A 159 or shall be
t he manufacturer's standard hi gh-strength ductile cast iron, provided that
the material exhibits wear characteristics in the form of powdered wear
particles and is resistant to heat checking. Disc brakes shall be totally
encl osed and have multiple discs with stationary rel easing nagnets. Brake
torque shall be easily adjustable over a 2:1 torque range.

2.2.7.1 Hoi st Hol di ng Brakes
Each hoi st shall be equipped with at |east two hol di ng brake(s). The
hol di ng brake shall be a friction brake of the shoe design and shall be
applied to the notor shaft or to the gear reducer shaft.

2.2.7.2 Hoi st Control Brake
Each hoi st shall be equipped with an integral mechanical |oad
brake-"Weston" or nultiple-disc. The multiple-disc brake shall be provided
wi th external adjustment for wear.Each hoist shall be provided with an

electric control brake to prevent overspeeding.

2.2.7.3 Trol l ey Brake

The trolley braking system shall have shoe or disc brakes that are spring
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applied and electrically rel eased.
2.2.7.4 Gantry Brakes

The gantry braki ng system shall provide a single-shoe or disc brake for
each gantry drive motor. The gantry brakes shall be spring applied and
electrically rel eased.

2.2.8 Wheel s

The wheel s shall be made of rolled or forged steel. The wheel treads and
fl anges shall be rimtoughened to between 320 and 370 Brinell hardness
nunber. Gantry and trolley wheels shall be double flanged. Trolley wheels
shal | have straight treads. Gantry wheels shall have straight treads.

2.2.9 Beari ngs

Al'l bearings, except those subject only to small rocker motion, shall be of
the antifriction type. Load ratings and fatigue life shall be in
accordance with AFBVA Std 9and AFBMA Std 11. Equalizer sheaves shall be
equi pped with sintered oil inpregnated type bushings in accordance wth
ASTM B 438/ B 438M ASTM B 439, or ASTM B 612.

2.2.10 Antidrip Provisions

The cranes shall be designed to preclude | eakage of lubricants onto the
lifted | oads or the floor. Equipnent and conponents whi ch cannot be made

| eak- proof shall be fitted with suitable drip pans. The drip pans shall be
made of steel and shall be designed to pernit renoval of the collected

[ ubricant.

2.2.11 Lubri cation System

A splash oil lubrication systemshall be provided for the hoist, trolley
and gantry gear cases, except that an oil punmp shall be used on vertica
nmount ed gear cases exceeding two reductions. GO punps shall be reversible
and capabl e of maintaining the sane oil flow direction and vol unme while
being driven in either direction. Electric notor-driven punps may be used
when the input shaft speed is too | ow at any operating condition to ensure
adequate oil flow. In such applications, the punp shall be energized
whenever the drive mechani sm brakes are rel eased.

2.2.11.1 El ectrically Driven G| Punp Al arm
If an electric-driven lubricating pump is used, an audible alarmand red
i ndicating |light shall be provided and shall be energized in the event of
punp nal functi on.

2.3 ELECTRI CAL COVPONENTS

2.3.1 Power Supply

2.3.1.1 Gener al
El ectric power for the nornmal operation of the crane will be supplied by a
Governnent furnished and installed feeder fromthe nom nal 480 volt,

t hr ee- phase, 60-Hz, AC, ungrounded power distribution system The main
contact conductor systemw |l be |ocated as shown the drawi ngs. The power
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shal | be brought into the crane by a suitable collector. The main contact
conductor and col |l ector system shall be furnished by the Contractor and the
contact conductor systemand all the required nounting accessories shall be
delivered to the site for installation by the Government under anot her

cont act .

2.3.1.2 I ncom ng Power Supply

2.

3. 1.

The
al |

a. GCeneral - Incom ng power fromthe above power receptacles shall be
brought into the crane by neans of a Type G three-conductor, 600-volt
rubber or rubber-like insulated and extra-heavy-duty neoprene-jacketed
portabl e power cable. The cable shall have a usable length of not |ess
than 75 neters, and shall be wound upon the cable reel to be furnished
and nounted on the crane. The power plug shall be installed on the
free end of the cable and an anchorage shall be provided to relieve the
power plug and receptacle fromthe strain of reeling and unreeling the
cable. The grounding conductors shall make electrical connection to
the crane structure through the fourth collector ring and brush of the
cable reel and shall be connected to the ground terninal of the power

pl ug.

b. Cable Reel - The cable reel shall be rated for constant duty, 50
anperes continuous, 600-volt AC, shall be provided with four collector
rings and brushes, shall be of weather-proof construction, shal

mai ntai n approximately uniformtension in the cable, and shal
automatically "pay out” and "take up" the cable as required by the
crane travel. The cable reel shall be provided with a positive driven
or actuated limt switch that will prevent excess "takeup". The ree
shall be nounted on the crane in a location, as approved , that wll
al | ow ready nmai ntenance and inspection as well as satisfactory

operati on.

3 Mai n Contact Conductors and Col | ectors

contact conductor system shall be furnished conplete with collector and
necessary accessories for nounting the contact assenbly as shown.

a. Conductor - The contact conductor system shall be encl osed and
shall be rated for 600 volts AC. It shall have a continuous current
carrying capacity as required by the connected | oad of the crane and as
required to hold the voltage drop to not nore than 1 percent fromthe
power input connection at the main contact conductors to the input
termnals of the crane main circuit breaker when the crane is operating
with the greatest |load condition and is at the maxi mum di stance from

t he point of connection of the power feeder. Mounting supports shal
provi de nmeans to accommpdat e contracti on and expansi on due to
tenperature changes and to pernmit installation with proper alignment.
The mounting supports shall be spaced at intervals that will [imt the
maxi mum def | ecti on of the contact conductors to not nore than 2 mm but
in no case shall the spacing intervals of the supports be nmore than 3 m
Al'l mounting bolts and screws shall be of a suitable corrosion
resisting material. Standard products of the manufacturer furnishing

t he conductors shall be provided to connect the power supply to the
conductors. Contraction and expansi on sections shall be provided at
each monolith joint. Except as otherw se specified, the contact
conduct or system shall conformto the foll ow ng

(1) Conductor insulation shall be nonburning and suitable for
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out door service at an ambient tenperature of 40 degrees C. It
shal | be designed and installed to accommpdat e i ndependent and/ or
unequal movenents of the conductors and encl osures.

(2) Stainless steel hanger clanps with insulators shall be used
to support the insulated conductor.

(3) An ice shield shall be provided and arranged to prevent icing
of the conductors or collectors. The shield, shield straps, and
strap nuts shall be made of al um num confornming to ASTM B 209M
Al'l oy 3003, Tenper Hl4. The shields shall be not less than 1.25 mm
in thickness and the shield strap nuts shall be not |ess than
3.20 mmin thickness. Bolts and screws shall be nmade of stainless
steel. The ice shield shall be provided w th expansi on and
contraction joints.

b. Collector - Collector shall have two individually spring | oaded
conduct or contact shoes for each phase or for each nmain conductor

shal | have no exposed current carrying surfaces, and shall be
articulated, if necessary, to maintain full contact against the contact
conductor. Contact shoes shall be of graphite bronze or other suitable
materi al as approved and shall be suitable for use with contact
conductors furnished. The collector mounting shall provide neans for
adjustment as required to nmake proper contact and to travel properly on
t he contact conductors. Supporting wheels, if required, shall be
provided with self-lubricating bearings.

2.3.1.4 I ncom ng Power Circuit Breaker

The crane's normal power supply shall be controlled by means of a 460volt,
t hree-pol e, manually operated air circuit breaker having a suitable anpere
rating. Short circuit protection only shall be provided. The breaker
shal |l be nounted on the protective panel

2.3.2 TROLLEY CONDUCTORS AND COLLECTORS
2.3.2.1 Fest oon Conductors

Power and control circuits may be brought to the crane trolley by nmeans of
a "festoon" system consisting of jacketed and col or coded multiple
conduct or power and control cables which shall be bundl ed and supported by
four-wheel trolleys running on "I" beamrails mounted on the inside of the
main trolley girders. Trolley wheels shall be provided with antifriction
bearings. The conductors of all cables shall be terninated at each end by
term nal lugs connected to term nal blocks conformng to NEMA | CS 4nount ed
in cast iron junction boxes of NEMA Type 4 construction conform ng to Part
| CS-1-110 of NEMA ICS 1. Power and control circuits shall be segregated
and ternminated in separate junction boxes. Two extra conductors shall be
provided in each control cable. Al cable of a given "festoon" group shal
be bundl ed together using nylon lacing material. All cables shall be
supported with sufficient trolleys to maintain a mni numof 900 nmfromthe
top of the lifting beam

2.3.3 Control Systens
A separate controller shall be provided for each nmotor; however, a dupl ex

controller shall be used for two notor gantry drives. COverload protection
shall be in conformance with the requirenents of NEMA ICS 2. Contactors

SECTI ON 14601 Page 12



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003

that are used for starting, stopping, and reversing shall be nechanically
and electrically interl ocked.

2.3.3.1 Hoi st Control System

a. Mition Control - The main hoist nmotion control system shall be
single - speed, with AC nmagnetic control of AC squirrel cage notors

b. Mtor Control - The hoist motor control shall provide five-speed AC
magnetic control of AC wound rotor nmotor with eddy-current braking.

The eddy-current brake shall provide an adjustable varying artificial

| oadi ng of the wound rotor hoist notor on at |east two hoisting points
and on four lowering points. Operation of the hoist shall be prevented
upon | oss of eddy-current brake excitation. Eddy-current brake shal

be excited with reduced voltage when the hoist control is in the OFF
position. There shall be positive drive down on all |owering points.
On the first speed-point hoisting, the hook shall not |ower with 100
percent of rated | oad and the no-1oad hook speed shall not exceed 30
percent of rated speed. On the first speed-point |owering, the
full-1oad hook speed shall not exceed 18 percent of rated speed. As an
additional feature, a self-excited alternator shall be nobunted on the
electric |l oad brake housing to excite the |oad brake if the power

supply fails.
c. Mdtor Control - The hoist notor control shall provide AC static
stepless control. The control shall provide for continuously

adj ust abl e speeds throughout the range from m ni num speed to nmaxi mum
speed. Eddy-current braking shall provide a retarding torque for
control of light loads in the hoisting direction and all |oads in the

| ower direction of subsynchronous speed. To reduce hol di ng brake wear,
the control shall be arranged so that the electric |oad brake is
effective in slowing the notion when the control is in the OFF
position. The m ni mum hoi st position of the control shall not all ow
the hook to lower with full rated | oad on the hook. M nimum | oweri ng
speed at rated hook | oad shall not exceed 15 percent of rated speed.

M ni mum speed hoisting with an enpty hook shall not exceed 20 percent
of synchronous notor speed. All loads up to 100 percent rated capacity
shall raise on the m ni mum speed point of the master

2.3.3.2 Travel Control System

The gantry and trolley notion control system shall be single-speed with AC
magnetic control of squirrel cage notors

a. Gantry and Trolley Control - The gantry and trolley main contro
systenms shall provide two speeds in each direction by nmeans of an
electrically operated, full magnetic, across-the-line reversing type
starter. Centrifugal switches shall be provided and used in the
control circuit to prevent the plugging of trolley or gantry drive
nmotors; each switch shall be arranged to set the associated drive's
brake while attenpts are made to plug. The gantry and trolley main
control system shall be provided with primary resistor reduced voltage
starting, acceleration, and deceleration for all speed points.

b. Drift Point - Wth the master switch in the "Of" position,
operation of a thunmb-operated auxiliary switch in the operating |ever
shal |l actuate the drift position. 1In the "Drift" position, the

el ectric brakes shall be rel eased and the crane travel notor or notors
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de-energized to allow full control of drifting travel.
2.3.3.3 Magneti c Control Equi prent

The primary and accel erating contactors and/or static devices shall be
nmount ed on one or nore panels and shall be enclosed in a cabinet or

cabi nets. The control circuits shall be wired to term nal blocks or studs
conplete and ready for making all external connections. Insulated wire
shall conformto the requirements of paragraph CONDU T AND W RI NG
Magnetic contactors for individual nmotor controls shall have a rating the
equi val ent of the motor controlled, but in no case shall a contactor |ess
than NEMA size 1 be used. The protective panel main |line contactor shal
be rated in accordance with NEMA ICS 3 for Service Class |, except that in
no case shall the rating be |l ess than one NEVA size greater than the

| argest individual notor contactor used.

2.3.3. 4 Control Panel s

Control panels shall be fabricated of solid sheet steel designed and
constructed to conformto the requirenments of NEMA ICS 6 Type 4.
Thernostatically controlled heaters shall be provided in each panel

Control panel doors shall be hinged, equipped with gaskets, and shall be
fitted with key-lock handl es designed to |latch the door at top, center, and
bottom A single key shall open all | ocks.

2.3.3.5 Pendant Control Station

a. Design - The pendant control station shall be suspended fromthe
crane by a strain chain or 6 mMm (mninmunm) wire rope strain | ead of
corrosion resistant steel. The pendant station shall be attached to

t he underside of the crane gantry footwal kan . The pendant contro
station encl osure shall be NEMA Type 4 in accordance with NEMA ICS 6
Pushbut t ons shall be heavy duty, dust-and-oil-tight type having
distinctly felt operating positions. Pushbuttons shall be so
constructed that they cannot becone hung-up in the control case.

Pendant shall include a separate set of pushbuttons for each notion and
for POAER ON- PONER OFF. One yellow pilot light to indicate excessive
hoi st notor tenperature shall be provided on the pendant station. A
blue pilot light to indicate that the main contactor is energized and a
white pilot light to indicate that power is available on the | oad side
of the crane di sconnect switch shall also be provided. The POANER OFF
pushbutton shall have a bright red mushroom head. Operating
pushbuttons and pilot lights shall neet the heavy-duty requirenents of
NEMA I CS 2. Pushbuttons shall be as foll ows:

Hoi st - up
Hoi st - down
Gantry- FORWARD
Gantry - REVERSE
Trolley - LEFT
Trolley - R GHT
PONER OFF

PONER ON

b. Pendant Drive Control - three-position monmentary contact spring
return to OFF toggle switch shall be provided to control the notorized

SECTI ON 14601 Page 14



Ft Hood Rall head Phase |11 FHRHS
ACCOVPANY! NG AMENDMENT NO. 0001 TO SOLI Cl TATI ON NO. DACA63-01-B-0003

trolley for the pendant.

c. Pendant Festoon System - The pendant festoon system shall consi st
of a support rail, flat cables, junction boxes, cable cars, and
accessories. Al hardware shall be corrosion resistant. Cable |oops
shall not drop bel ow the hook high position. The pendant control car
shal |l be provided with NEMA Type 4 junction box. The pendant festoon
shal | be independent of trolley notion

d. Pendant Drive System - The pendant festoon system shall be provided
with a nmotor drive system capable of driving the pendant control car at
100 . The pendant notor drive shall be controlled fromthe pendant.

e. Pendant Retraction System -The pendant control car shall be
provided with an electric powered cable reel such that the pendant
station may be retracted fully.

2.3.3.6 Protecti on

a. Min Line Disconnect - A main |line disconnect consisting of a
conmbination circuit breaker and nonreversing starter (main |ine
contactor) in NEMA Type 4 enclosure shall be provided. The main |line
di sconnect shall be controlled by a control circuit such that all crane
nmoti ons shall be stopped upon main |ine undervol tage, overload, contro
circuit fuse failure, or operation of the PONER OFF pushbutton

b. GCircuit Breakers - Circuit breakers shall nmeet the requirenents of
UL 489 and NEMA AB 1

c. Overloads -AC circuit overload relays shall be of the anbient
conpensated, automatic reset, inverse time type located in all phases
of the main line and individual nmotor circuits and arranged to open the
main |ine contactor

2.3.3.7 Limt Swtches

Limt switches shall be heavy duty qui ck-break doubl e-pol e doubl e-throw
type and shall conformto NEMA ICS 2. Ceared limt switch interruption of
a notion in one direction shall not prevent the opposite notion. Ceared
[imt switches shall reset automatically. Limt swtch housings shall be
NEMA Type 4. Limt switches shall interrupt power to the control systens.

a. Hoist Upper Limt Switches - Two linmt switches shall be provided
for each hoist. A rotating adjustable geared control circuit interrupt
[imt switch shall provide hoist-up limting. A secondary hoist upper
l[imt shall be provided with a weight operated linit switch, to prevent
rai sing beyond their safe Iimt. This secondary limt switch shal
operate to interrupt power to all hoist notor conductors and set the
hoi st hol di ng br akes.

b. Hoist Lower Linmt Switches - Hoists shall be provided with a
rotating adjustable geared control circuit interrupt limt switch for
hoi st-down travel limting.

c. Gantry and Trolley Travel Limt Switches - Runway (track) limt
swi tches shall be nmounted to the crane gantry and troll ey,
respectively, adjacent to one runway rail to interrupt current to the
gantry and trolley controls. Adjustable Iimt switch actuators shal
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be installed on both ends of those rails to actuate the limt swtches
and stop the crane gantry or trolley prior to contacting the runway
bunpers.

d. Rail danp Limt Switches - Each rail clanp shall be furnished with
alimt switch designed to interrupt the control circuits to the gantry
drive when the rail clanps are set. A red pilot light shall be
provided at the control station to indicate the rail clanps are set.

2.3.3.8 War ni ng Horn

A solid state electronic warning horn shall be provided on the crane. Any
gantry or trolley motion shall be acconpanied by a continuous series of
alternating tones.

2.3.3.9 Load Limt System

Aload limt systemshall be provided for the main hoist. The prinmary
purpose of the load linmt systemis to informthe operator by an al armthat
the preset | oad has been exceeded. The systemshall consist of a |oad
cell, load sensing electronics, no-load and overl oad indicator |ights,
overl oad alarmbell, and alarmcut-out switch. The |load cell shall be
mounted to receive the load fromthe axle of the equalizing sheave. The

al arm set poi nt shall be adjustable.

2.3. 4 Mot or s
2.3.4.1 Ceneral Requirenents

Mot ors shall be designed specifically for cranes and hoist duty. Drain
hol es shall be provided at | ow points near each end. Inspection and
service covers shall be provided with gaskets. All hardware shall be
corrosion resistant. Mtors shall conformto the requirenents of NFPA 70
and UL 1004. Mdtors shall be provided with a suitable heater to prevent
condensation during |ong periods of inactivity. One thermal sensitive
devi ce enbedded in the hoist notor w ndings shall be provided. The device
and associated circuitry shall serve as an alarm activating a yell ow pil ot
light at the control stations when notor tenperatures beconme excessive.
The set point shall be set belowthe Class B insulation tenperature limt.
The thernmal -sensitive device and associated circuits shall be
self-restoring (automatic reset).

2.3.4.2 Mai n Hoi st Mot or
The hoi st notor shall be industrial single-speed; single-w nding.
2.3.4.3 Gantry and Trolley Drive Motors

The gantry and trolley drive motors shall be industrial single-speed,;
si ngl e-wi ndi ng wound rotor AC induction

2.3.4.4 Mot or Encl osures
Mot or encl osures shall be totally encl osed, fan cool ed ( TEFC)
2.3.4.5 Hoi st Motor Insulation and Tine Rating

The hoist notors shall be provided with Cass B insulation with a 60-m nute
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m ni mum notor time rating to satisfy NEMA perm ssible notor tenperature
ri se above 40 degrees C anmbient permitted by Cass B insulation

2.3.4.6 Gantry and Trolley Mtor Insulation and Time Rating

The gantry and trolley drive nmotors shall be provided with Class B
insulation with a 60-nmnute mnimumnotor tine rating to satisfy NEVA
perm ssible nmotor tenperature rise above 40 degrees C anmbient pernitted by
Class B insulation.

2.3.5 El ectri c Brakes
2.3.5.1 Hoi st Brake Tinme Del ay

One of the hoist holding brakes shall be provided with a tine delay setting
(from1 to 3 seconds). Such tine delay shall be initiated upon rel ease of
the control pushbutton or return of the naster switch to OFF.

2.3.5.2 Automatic Stop System

Al electrically controlled brakes shall be applied automatically when
power is interrupted. Brakes shall be wired so that the brakes rel ease
upon operation of a pushbutton for the associated drive and shall set upon
rel ease of that pushbutton, return of the master switch to OFF, operation
of PONER OFF pushbutton, de-energization of main |ine contactor, or power
failure. Electric brakes shall be designed so that they can be
nmechani cal ly rel eased. Enclosures for brake electrical components shall be
NEMA I CS 6. DC shunt magnetic shoe brakes shall be provided with an
electrical forcing circuit for rapid rel ease of the brake. Each shunt coi
brake shall be circuited so that both conductors supplying the brake are
opened sinultaneously when the brake is de-energized.

2.3.6 Li ghti ng Heati ng and Conveni ence Qutlets

Thr ee- phase 208Y/ 120-volt AC power, supplied via a circuit breaker
conformng with NEMA ST 1 fromthe line side of the main |ine disconnect
shal | be used for lightingheatersand accessory circuits on the crane. The
circuit breaker shall have a NEVA 4 enclosure in accordance with NEVA I CS 6.
The encl osure shall have provisions to |l ock the breaker in the OFF
position. Each pole of the circuit breaker shall have individual thernma
and magnetic trip elements; a button shall be provided on the encl osure
cover for mechanically tripping the circuit breaker. A three-phase
480-volt delta primary, and 208Y/ 120-volt we secondary general |ighting

i solation transforner shall be fed fromthe accessory circuit breaker and
shall feed a 208Y/120-volt UL listed circuit breaker panel board The

panel board shall supply branch circuits for utilization of various
accessori es such asreceptacl eslighting and panel internal |ighting.

2.3.6.1 Transf orners

Transformers shall be dry type and shall carry full |oad continuously at
rated vol tage and frequency w thout exceedi ng an average tenperature rise
of 115 degrees C above an anbient tenperature of 40 degrees C. The
transformer shall have a totally encl osed case which shall be finished with
manuf acturer's standard coating system Transforners shall be fully
encapsul ated, except for those specifically designed for use as an
isolation transforner for static power conversion units.
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2.3.6.2 Recept acl es

Recept acl es shall be, single-phase, 120-volt 15-anp, grounded, duplex with
metal NEMA 4 encl osure with self-closing weather-proof receptacle cover. A
receptacl e shall be provided on each end of the gantry wal kway, on the
trolley, in the vicinity of gantry travel drive notors. Severa

receptacles shall be provided in the vicinity of the control equipnent
equal |y spaced every 1.5 m Breakers used to protect circuits supplying
receptacl es shall incorporate ground fault current interruption feature and
neet the requirements of UL 943.

2.3.6.3 Anti condensati on Heaters

Al nmotors and control panels shall be equipped with thernostatically
control l ed anti condensation heaters. The circuit breaker conbi nation
magnetic starter shall be NEMA 4encl osure in accordance with NEMA | CS 6.
The magnetic starter shall be equi pped with manually reset overload rel ays
and shall be interlocked with the main Iine disconnect so that al

anti condensati on heaters are de-energized when the nmain |ine disconnect is
energi zed; and shall be energized when the nmain |line disconnect is

de- energi zed.

2.3.7 Conduit and Wring
2.3.7.1 Gener al

Al wiring between equi pnent units or components, except where flexible
connections are specified, shall be installed in rigid, steel conduit with
t hreaded condul et fittings and zinc-coated NEMA 4 outlet and pull boxes.
Conduit connections to notors, brakes, limt swtches, wheel trucks, and
other itens where flexible connections are required shall be made using
short lengths of liquid-tight flexible conduit. The conduit shall be
securely nounted and fastened to the crane framework and shall be installed
in a neat and workmanli ke manner. Change of direction of a conduit run
shal | be nade by neans of threaded condulet fittings and the conduit shal
be installed to fit close to the crane framework. Conduit unions shall be
used where standard couplings cannot be used to join conduits or as
required to permt dismantling for shipnent. No running threads will be
permtted. Ends of conduits shall be carefully reaned.

Al'l threaded connections shall be nmade up with a compound conposed of
col l oi dal copy and rust inhibitors. Separate conduit systens shall be
provi ded for power, control, and lighting circuits. The entire conduit
system shall be grounded and shall be installed so that any noisture wll
be drained fromterm nal boxes and equipnment. All conduit connections to
equi prent encl osures shall be watertight threaded. Suitable
"drain-breather" devices shall be provided at all |ow points of the conduit
systemto allow water to escape continuously. The conduit system shall be
installed in the shop, conplete and ready for installing wire and after

i nspection shall be disnmantled as necessary for shipnent to the site.

2.3.7.2 Condui t
a. Rigid Conduit - Rigid steel conduit shall conformto ANSI C80.1 and
shall, in addition, be zinc-coated (gal vani zed) both inside and outside

by the hot-di p nethod.

b. Fl exi bl e Conduit - Flexible conduit shall conformto ClD A-A-55810
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shal | have a hot-di pped gal vani zed steel core, copper ground wire,
a wat er proof extruded PVC cover.

2.3.7.3 Insul ated Wre and Cabl e

FHRHS3

and

a. Materials, Construction and Tests - Materials, construction, and

tests, unless otherwi se specified, shall conformto the applicable

requi renents of NEMA WC 7 or NEMA WC 8, as applicable. Parts, tables,
sections, appendi ces, grades, and classes specified will refer to the

above NEMA standards, unless otherw se stated.

b. Conductors - Conductors shall be anneal ed copper wire. Copper
conductors shall be tin or lead alloy coated, or bare, as required
the type of insulation used. All conductors shall have class B or
standi ng. Solid conductors will not be permtted.

c. Insulation

(1) Material

I nsul ation shall be a cross-linked polyethyl ene neeting the

di mensi onal, electrical, and physical requirenments of Part 3 of

by
C

NEMA WC 7 or NEMA WC 8. Type | or Type Il grade of EPR insulation

shal | be used for single-conductor cables with a jacket and for

the individual conductors of a multiple-conductor cable with an

overal |l jacket.

(2) Insulation Thickness

I nsul ation thickness shall be as required by Table 3-1, Part 3 of
NEMA WC 7 or NEMA WC 8 as applicable, for rated circuit voltage of
0-600 volts. Single-conductor cross-linked polyethyl ene insul ated
cables with Colum A thickness only will be pernmitted w thout a

j acket. Singl e-conductor ethyl ene-propyl ene-rubber insul ated
conductors with Colum A thickness will not be permitted.

d. Type - Unless otherw se specified or approved, all wire and cabl e

for power, control, and lighting shall be single conductor

e. Jackets - An outer jacket of a synthetic thernpsetting materi al

shal | be applied over nultiple-conductor cables. Single-conductor

cabl es and individual conductors of a nultiple-conductor cable may have
a jacket. The jacket shall be tightly and concentrically fornmed around
the core of the cable. Single-conductor cables shall have jackets when
i nsul ation thickness is in accordance with Colum B, Table 3-1, Part 3

of NEMA WC 7 or NEMA WC 8. The jacket shall be a synthetic
t hermosetti ng conpound and shall conformto one of the foll ow ng:

(1) Heavy-duty bl ack neoprene in accordance wth paragraph 4.4.3

of NEMA WC 8.

(2) Heavy-duty bl ack chl orosul fonated pol yet hyl ene i n accordance

wi th paragraph 4.4.9 of NEMA WC 8.

f. Dinensional Tolerance - The outside dianeter of single-conductor
wi res and cables shall not vary nore than 5 percent fromthe cal cul at ed
out si de di ameter based on the thickness, including tolerance, of the

conponent materials specified.
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g. Wres - Near resistors, wiring exposed to heat shall have flane
retardant, heat and noisture resistant insulation, and conformto the
requi renents of NFPA 70 and the follow ng: Maxi mum operating
tenperature for conductors generally shall be 90 degrees C except that
maxi mum operating tenperature for internal wring conductors in

resi stor cabinets shall be 125 degrees C

h. Control Panel Wring - Control panel wiring shall be stranded
copper switchboard wire with 600-volt insulation and except for type
SIS shall be coated. The wire shall be AVB or SIS. Hinge wire shal
have Class K stranding. Hi nge wire shall be used between stationary
and hi nged equi prent and shall be formed in wire | oops or bundles at

| east 600 nm | ong which shall provide rotation around the |ongitudina
axi s of the conductors.

i. Festoon System Cable - The connections to the trolley shall be made
using type G cables with 75 degrees C, 600-volt insulation and
heavy-duty "Neoprene" jacket for the power circuits and type SO cord
with 60 degrees C, 600-volt insulation and "Neoprene" jacket for

control and lighting circuits. Type G cables and SO cords shal
conformto the applicable requirenents of NEMA WC 3, Part 7, paragraphs
7.6 and 7.7, respectively. Conductors shall have not |ess than class H

st randi ng.
j. Current Carrying Capacity - Wre for power and notor circuits shal
have a current carrying capacity of not less than the full-1load current

of the notor or the circuit but in no case less than No. 10 AWc Wre
for control circuits shall not be smaller than No. 14 AW Wres
exposed to heat or in resistor cabinets shall be sized as required but
in no case less than No. 10 AWG

k. Term nations and Continuity - All conductor connections, except for
splices in lighting conductors which are made in junction boxes, shal
be term nated at term nal studs or term nal bl ocks using approved

i ndented term nal ring-tongue connectors. All screw termnals shal
have | ockwashers and all stud term nals shall have contact nuts and

ei ther locking nuts or | ock washers. Splices will be permtted only in
accordance wi th NFPA 70.

PART 3 EXECUTI ON
3.1 SHOP ASSEMBLY AND TESTS

The hoists, trolleys, trolley drives, and gantry drives shall be shop
assenbl ed and operated under their own power. Reeving of drums and sheaves
will not be required. Pernmanent wring except wire which would be

di sassenbl ed or partly disassenbled for shipment shall be installed.

Per manent conduit except conduit attached to wal kways, |adders, stairs, and
machi nery housing shall be installed. The gantry structural frame shall be
assenbl ed and checked for fit and alignment. The test shall denonstrate
that the various parts and conponents are correctly fabricated, assenbled,
and fitted. The Contractor shall notify the Contracting Oficer 15 days
prior to testing operations.

3.2 PREPARATI ON FOR SHI PMENT

After conpletion of the shop tests, the crane shall be nmatch-marked and
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prepared for shipment with electrical connections tagged. Four copies of a
di agram of mat ch-marks shall be furnished. Al parts and equi prment at the
site shall be protected from weather, danage, abuse, and | oss of
identification.

3.3 ERECTI ON

Erection shall be in accordance with the manufacturer's instructions.

(AME1)

3.3.1 Erecti on Procedures

Maj or conmponents of the crane shall be shop assenbl ed as conpletely as
possi ble. The erection procedures shall ensure that the crane is erected
without initial stresses, forced or inprovised fits, misalignnents, nicks
of high-strength structural steel conponents, stress-raising welds, and
rough burrs. After the crane is erected, any damaged pai nted surfaces
shal | be cleaned and repainted. After erection is conplete, the equi prment
shal |l be serviced. Al necessary grease and oil of approved quality and
grade for the initial servicing and field test shall be provided by the
Contractor.

3.3.2 Mechani cal Ali gnnent

Al notors, couplings, brakes gear boxes, and drive conmponents shall be
al i gned when reinstalled, in accordance with manufacturer's instructions.

3.3.3 El ectrical Alignnent

The control systemshall be aligned in accordance with manufacturer's
instructions. Alignnment data shall include timer settings, resistor tap
settings, potentionmeter settings, test point voltages, supply voltages,
not or vol tages, motor currents, and test conditions such as anbient
tenmperature, notor |oad, date performed, and person performng the
alignment. A copy of the final alignnment data shall be stored in contro
panel door.

3.4 ACCEPTANCE TESTI NG
3.4.1 Crane Test

The Contractor shall provide all personnel necessary to conduct the tests
including but not Iimted to crane operators, riggers, rigging gear, and
test weights. Testing shall be perforned in the presence of Contracting
Oficer. The Contractor shall notify the Contracting Oficer 15 days prior
to testing operations.

3.4.1.1 Test Sequence

The crane shall be tested according to the applicabl e paragraphs of this
procedure in the sequence provided.

3.4.1.2 Test Data
Operating and startup current neasurenments shall be recorded for electrica
equi prent (rmotors and coils) using appropriate instrumentation. Speed

nmeasurenents shall be recorded as required by the facility evaluation tests
(normally at 100 percent load). Recorded values shall be conpared with
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design specifications or manufacturer's recomrended val ues; abnorma

di fferences shall be explained in the remarks and submitted for approval or
appropriate adjustments perforned. |In addition, high tenperatures or
abnormal operation of any equi prent or machinery shall be noted,

i nvestigated, and corrected. Hoist, trolley, and gantry speeds shoul d be
recorded during each test cycle.

3.4.1.3 Equi pnent Mbnitoring

During the | oad test, inproper operation or poor condition of safety
devices, electrical conponents, mechanical equipnment, and structura
assenblies shall be nmonitored. Observed defects critical to continued
testing shall be reported inmediately to the Contracting O ficer, and
testing shall be suspended until the deficiency is corrected. During and
i medi ately followi ng each |oad test, the foll ow ng inspections shall be
made:

a. Inspect for evidence of bending, warping, permanent defornmation,
cracki ng, or malfunction of structural conponents.

b. Inspect for evidence of slippage in wire rope sockets and fittings.

c. Check for overheating in brake operation; check for proper
stopping. Al safety devices, including emergency stop swtches and
PONER OFF pushbuttons, shall be tested and i nspected separately to
verify proper operation of the brakes.

d. Check for abnormal noise or vibration and overheating in nmachinery
drive conponents.

e. Check wire rope sheaves and drum spooling for proper operation
freedom of novenent, abnormal noise, or vibration

f. Check electrical drive conponents for proper operation, freedom
fromchatter, noise, or overheating

g. Inspect external gears for abnormal wear patterns, damage, or
i nadequat e | ubrication

3.4.1. 4 Hooks

Hooks shall be neasured for hook throat spread before and after |oad test.
A throat di nension base neasurenent shall be established by installing two
tram poi nts and nmeasuring the di stance between these trampoints (to within
0.4 nm). This base dinension shall be recorded. The distance between tram
poi nts shall be neasured before and after load test. An increase in the

t hroat opening by nore than 1 percent fromthe base measurenent shall be
cause for rejection.

3.4.2 No- Load Testing

3.4.2.1 Hoi st Operating and Limt Switch Test
The | oad hook shall be raised and | owered through the full range of norna
travel at rated speed and ot her speeds of the crane. The |oad hook shal
be stopped below the geared limt switch upper setting. In slow speed

only, proper operation of upper and lower limt switches shall be verified.
The test shall be repeated a sufficient nunber of times (mninmmof three)
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to denonstrate proper operation. Brake action shall be tested in each
direction. The proper tine delay shall be verified between the actuation
of the dual brakes.

3.4.2.2 Troll ey Travel
The trolley shall be operated the full distance of the gantryrails
exercising all drive speed controls in each direction. Brake operation

shall be verified in each direction. 1In slow speed the trolley bunpers
shall contact the trolley stops |located on the gantrygirders.

3.4.2.3 Gantry Travel

The gantry shall be operated the full distance of the runway exercising al
drive speed controls, in each direction. Brake operation shall be verified

in each direction. In slow speed, the proper operation (interrupt power,
automatic reset) of the gantry linmt switches at both [imts of gantry
nmoti on shall be tested. |In slow speed, the crane gantry bunpers shal

contact the runway rail stops.
3.4.2.4 Hoi st Loss of Power No-Load Test

The hooks shall be raised to a height of approximately 3.5 mor |ess.
VWiile slowmy |owering the hook, the main power source shall be di sconnected
verifying that the hook will not |ower and that both brakes will set.

3.4.2.5 Travel Loss of Power No-Load Test

Wth the hook raised to clear obstructions and the trolley traveling in

sl ow speed, the main power source shall be disconnected verifying that the
trolley will stop and that the brake will set. The test shall be repeated
for the gantry slow speed drive controls.

3.4.3 Load Test
3.4.3.1 Hoi st

Unl ess ot herwi se indicated, the following tests shall be perforned using a
test load of 125 percent of rated | oad.

a. Hoist Static Load Test: Hol ding brakes and hoi sting conponents
shall be tested by raising the test |oad approxi mately 900 mm and
manual |y rel easi ng one of the holding brakes. The |oad shall be held
for 10 minutes. The first holding brake shall be reapplied and the
second hol ding brake rel eased. The |load shall be held for 10 mi nutes.
Any | owering that may occur indicates a malfunction of the brakes or

| oweri ng components.

b. Dynamc Load Test: The test |oad shall be raised and | owered at
each speed through the full operating range. The machinery shall be
conpl etely stopped at |east once in each direction to ensure proper
br ake operation.

c. Hoist Load Brake: Wth test |oad raised approximately 1.5 m and
with the hoist controller in the neutral position, the hol ding brake
shall be rel eased. The |oad brake shall be capable of holding the test
load. Wth the holding brake in the rel eased position, the test |oad
shall be lowered (first point) and the controller shall be returned to
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OFF position as the test load | owers. The |oad brake shall prevent the
test load from accel erating.

d. Hoist Loss of Power Test: After raising the test load to
approximately 2.5 m begin slowy |lowering the test |oad, the main
power source and the control pushbutton shall be rel eased verifying
that the test load will not |ower and that both brakes wll set.

e. Trolley Dynamic Load Test: \While operating the trolley the ful

di stance of the gantry rails in each direction with test |oad on the
hook (one cycle), the proper function of all speed control points and
proper brake action shall be tested.

f. Gantry Dynamic Load Test: Wth test |oad on the hook, the gantry
shal |l be operated for the full length of the runway in both directions
with the trolley at each extreme end of the gantry. Proper function of
all drive speed control points and brake action shall be verified.

Bi ndi ng of the gantry end trucks shall indicate malfunction

3.4.3.2 Trolley and Gantry Loss of Power Test

Using a test | oad of 100 percent of rated | oad, the I oad shall be raised

cl ear of any obstructions on the operating floor. Starting at a safe

di stance fromwalls or other obstructions, a slow speed shall be selected
using the trolley and gantry drive. Wile maintaining a safe distance to
obstructions, the main power source shall be disconnected and the brakes

shall be verified to have set and that the equi pnent stops within the

di stance recomrended by the nanufacturer

3.5 FRAVED | NSTRUCTI ONS

Framed instructions under acrylic plastic or in |lamnated plastic,
including wiring and control diagrans showi ng the conplete |ayout of the
entire system shall be posted where directed. Condensed operating

i nstructions expl ai ni ng preventive mai nt enance procedures, methods of
checki ng the system for normal safe operation, and procedures for safely
starting and stopping the systemshall be prepared in typed form franed as
speci fied above for the wiring and control diagranms, and posted beside the
di agrams. The framed instructions shall be posted before acceptance
testing of the systens.

3.6 MANUFACTURER S SERVI CES

Services of a manufacturer's representative who i s experienced in the
installation, adjustnent, erection, and operation of the equi pnent
specified shall be provided. The representative shall supervise the
installation, adjustnent, and testing of the equipnent.

3.7 FI ELD TRAI NI NG

A field training course shall be provided for designated operating staff
menbers. Training shall be provided for a total period of 8 hours of
normal working time and shall start after the systemis functionally
conplete but prior to final acceptance tests. Field training shall cover
all of the items contained in the operating and mai nt enance instructions.
The Contracting O ficer shall be given at |east 2 weeks advance notice of
such training.
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3.

8 SPARE PARTS

One set of manufacturer's recomended spare parts shall be furni shed and
delivered to the site. The spare parts shall be suitably packaged for

| ong-term protection and storage. The packagi ng shall be |egibly |abel ed
to identify the spare parts. A list of the furnished spare parts shall be

i ncluded in the Mintenance nmanual .

-- End of Section --
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